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PREFACE 


The authors first began to compile the information presented in 
this Compendium in 1972. Because satellite meteorological technology 
has rapidly advanced, many changes have taken place during the last 
year. These changes are reflected in the written text in Section II 
and include events and happenings up to January 1973, such as the 
launchings of ITOS-D, Nimbus -E (renamed NOAA 2 and Nimbus 5, respec- 
tively, after launch), and Meteor 13, and the cancellation of ATS-G, 
etc. The automated portions of this document. Sections III and IV, 
and most of the tables were completed in July 1972 and are current as 
of that date unless otherwise indicated. 
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I . INTRODUCTION 


This publication has evolved from work accomplished by the authors 
vdiile assigned to the USAF Environmental Technical Applications Center, 
Space Data Section, located at the National Space Science Data Center 
(NSSDC) , NASA-GSFC, Greenbelt, Maryland. This Compendium is intended 
to fulfill three purposes: (1) to serve as a historical summary of 

all meteorological-type satellites and instrumentation, (2) to act as 
a working document to be used by researchers to identify and locate 
meteorological satellite data that are presently available, and (3) to 
provide a guide for the types and sources of meteorological data that 
will be available in the future. 

This Compendium contains pertinent information for 98 launched and 
planned satellites of the United States, the Union of Soviet Socialist 
Republics, France, and the United Kingdom, as well as their over 200 
meteorological experiments or instruments. Table 1 provides a chrono- 
logical list of and summary information for the spacecraft described in 
this document. Information for both operational and research satellites 
is included in this document, and the terms '’experiment" and "instru- 
ment" are used interchangeably. It should also be noted that the 
definition of a meteorological satellite has been extended to include 
any unmanned earth-orbiting satellite equipped with a meteorological 
experiment or instrument that obtained data of meteorological value 
regardless of the satellite's primary mission. 

Owing to a lack of information, nonscientific reconnaissance 
spacecraft orbited by the U.S. and U.S.S.R. have not been included, 
although any data obtained by these spacecraft could certainly have 
meteorological value. Furthermore, many useful weather photographs 
have been obtained during the manned space missions of the U.S. and 
the U.S.S.R. Information on meteorological experiments and data ob- 
tained from such flights will be omitted except to state that earth- 
directed photography from U.S. manned spacecraft is maintained at the 
Technology Application Center (TAG), University of New Mexico, 
Albuquerque, New Mexico 87106. 

Following this Introduction are three major sections: an overview, 
by country, of the various series of meteorological satellite programs; 
brief descriptions of the satellites and their experiments; and an 
extensive bibliography. A glossary cf ar-^-^ricnc two indexes for 
cross-referencing purposes are also included. Variou,o ..a^ies and 
figures presenting satellite operating times, data coverage, 
of launch sites, and descriptions of the launch vehicles used to orbi^' - 
the meteorological satellites are foimd throughout the document. Also 
included is an appendix that contains a listing of various types of 
- 1 ,'ailgble meteorological satellite data and their locations. 
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TABLE 1. CHRONOLOGICAL LISTING OF IDENTIFIED 
METEOROLOGICAL SATELLITES 
(July 1972) 


NSSDC 

SPACECRAFT 

ID 

SPACECRAFT 

NAME* 

MISSION 

LAUNCH 

DATE 

LAUNCH 

SITE AND COUNTRY 

LAUNCH 

VEHICLE’ 

OPERATING 

STATUS*.’’ 

DATE LAST 
USABLE DATA 
RECORDED 

59-00 lA 

Vanguard 2 

R6D 

02/17/59 

Cape Kennedy, US 

Vanguard 

Inoperab 1 e 

03/06/59 

S9-004A 

Explorer 6 

R8D 

08/07/59 

Cape Kennedy, US 

Thor-Able 

Inoperable 

10/06/59 

S9-009A 

Explorer 7 

R8D 

10/13/59 

Cape Kennedy. US 

JUNO 2 

Inoperable 

08/24/61 

60-002B 

Tiros 1 

R8D 

04/01/60 

Cape Kennedy. US 

Thor- Able 

Inoperable 

06/15/60 

60-016A 

Tiros 2 

R8D 

11/23/60 

Cape Kennedy, US 

Thor- Delta 

Inoperable 

09/27/61 

61-017A' 

Tiros 3 

RSD 

07/12/61 

Cape Kennedy, US 

Thor- Delta 

Inoperable 

01/23/62 

62-00 2A 

Tiros 4 

R8D 

02/08/62 

Cape Kennedy, US 

Thor- Delta 

Inoperab 1 e 

06/30/62 

62-025A 

Tiros 5 

R8D 

06/19/62 

Cape Kennedy, US 

Delta 

Inoperable 

05/14/63 

62-047A 

Tiros 6 

R6D 

09/18/62 

Cape Kennedy, US 

Thor- Delta 

Inoperable 

10/21/63 

63-OlOA 

Cosmos 14 

RSD 

04/13/63 

Kapustin Yar, USSR 

B-1 

Inoperable 

08/29/63 

63-0Z4A 

Tiros 7 

RSD 

06/19/63 

Cape Kennedy , US 

Delta 

Inoperable 

12/31/6S 

63-050A 

Cosmos 23 

RSD 

12/13/63 

Kapustin Yar, USSR 

B-1 

Inoperable 

05/27/64 

63-054A 

Tiros 8 

RSD 

12/21/63 

Cape Kennedy, US 

Delta 

Inoperable 

08/31/65 

64-052A 

Nimbus 1 

RSD 

08/28/64 

Vandenberg AFB, US 

Thor-Agena 

Inoperable 

09/22/64 

64-053A 

Cosmos 44 

RSD 

08/28/64 

Tyuratara-Baikonur, USSR 

A-1 

Inoperable 

Unknown 

64-055A 

Cosmos 45 

RSD 

09/13/64 

Tyurataia- Baikonur, USSR 

A-2 

Inoperable 

09/18/64 

6S-004A 

Tiros 9 

RSD 

01/22/65 

Vandenberg AFB, US 

Delta 

Inoperable 

07/26/65 

65-014A 

Cosmos 58 

RSD 

02/26/65 

Tyuratam- Baikonur , USSR 

A-1 

Inoperable 

Unknown 

65-029A 

Cosmos 65 

RSD 

04/17/65 

Tyuratam- Baikonur, USSR 

A-2 

Inoperable 

04/25/65 

65-051A 

Tiros 10 

RSD 

07/02/65 

Cape Kennedy, US 

Delta 

Inoperable 

07/31/66 

6S-083A 

Cosmos 92 

RSD 

10/16/65 

Tyuratam- Baikonur, USSR 

A-2 

Inoperable 

10/24/65 

6S-106A 

Cosmos 100 

RSD 

12/17/65 

Tyuratam- Baikonur, USSR 

A-1 

Inoperable 

Unknown 

66-008A 

ESSA 1 

Operational 

02/03/66 

Cape Kennedy, US 

Delta 

Inoperable 

10/06/66 

66-016A 

ESSA 2 

Operational 

02/28/66 

Cape Kennedy, US 

Delta 

Inoperable 

03/20/70 

66-03SA 

Molniya 1C 

Operational 

04/25/66 

Tyuratam- Baikonur, USSR 

A-2-E 

Inoperable 

Unknown 

66-038A 

Cosmos 118 

RSD 

05/11/66 

Tyuratam- Baikonur, USSR 

A-1 

Inoperable 

Unknown 

66-040A 

Nimbus 2 

RSD 

05/15/66 

Vandenberg AFB, US 

Agena B 

Inoperable 

01/17/69 

66-054A 

Cosmos 121 

RSD 

06/17/66 

Plesetsk, USSR 

A-2 

Inoperable 

06/25/66 

66-057A 

Cosmos 122 

RSD 

06/25/66 

Tyuratam- Baikonur, USSR 

A-1 

Inoperable 

10/26/66 

66-087A 

ESSA 3 

Operational 

10/02/66 

Vandenberg AFB, US 

Delta 

Inoperable 

10/09/68 

66-09 2A 

Molniya ID 

Operational 

10/20/66 

Tyuratam- Baikonur, USSR 

A-2-E 

Inoperable 

09/11/68 

66-nOA 

ATS 1 

Operational 

12/07/66 

Cape Kennedy , US 

Atlas-Agena 

Partial 


67-006A 

ESSA 4 

Operational 

01/26/67 

Vandenberg AFB , US 

Delta 

Inoperable 

12/06/67 

67-018A 

Cosmos 144 

RSD 

02/28/67 

Plesetsk. USSR 

A-1 

Inoperable 

03/00/68 

67-024A 

Cosmos 149 

RSD 

03/21/67 

Kapustin Yar, USSR 

B-1 

Inoperable 

04/07/67 

67-031A 

ATS 2 

RSD 

04/06/67 

Cape Kennedy , US 

Atlas-Agena 

Inoperable 

09/00/68 

67-036A 

ESSA 5 

Operational 

04/20/67 

Vandenberg AFB, US 

Delta 

Inoperable 

10/08/69 

67-039A 

Cosmos 156 

RSD 

04/27/67 

Plesetsk, USSR 

A-1 

Inoperable 

08/26/67 

67-0S2A 

Molniya IE 

Operational 

05/24/67 

Tyuratam-Baikonur , USSR 

A-2-E 

Inoperable 

09/26/71 

67-066F 

Dodge 

RSD 

07/01/67 

Cape Kennedy, US 

Titan 3C 

Operational Off 

01/00/71 
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NSSDC 

spacecraft 

SPACECRAFT 

name' 


LAUNCH 

LAUNCH 

LAUNCH 

OPERATING 

DATE LAST 
USABLE data 

ID 

MISSION 

DATE 

SITE AND COUNTRY 

VEHICLE 

status'.'' 

RECORDED 

67-095A 

Molniya IF 

Operational 

10/03/67 

Tyurat am- Baikonur , USSR 

A-2-E 

Inoperable 

03/04/69 

67-lOlA 

Molniya IG 

Operational 

10/22/67 

Tyurat am- Baikonur, USSR 

A-2-E 

Inoperable 

12/31/69 

67-102A 

Cosmos 184 

R§D 

10/24/67 

Plesetsk, USSR 

A-1 

Inoperable 

05/23/68 

67-UlA 

ATS 3 

R8D 

11/05/67 

Cape Kennedy, US 

Atlas-Agena 

Partial 

67-114A 

ESSA 6 

Operational 

11/10/67 

Cape Kennedy, US 

Delta 

Inoperable 

11/04/69 

6S-019A 

Cosmos 206 

R8D 

03/14/68 

Plesetsk, USSR 

A-1 

Inoperable 

05/06/68 

68-035A 

Molniya IH 

Operational 

04/21/68 

Tyuratam- Baikonur , USSR 

A-2-E 

Inoperable 

08/00/69 

68-041X 

Nimbus-B 

R8D 

05/18/68 

Vandenberg AFB, US 

Agena 

Inoperable 

None 

68-049A 

Cosmos 226 

R8D 

06/12/68 

Plesetsk, USSR 

A-1 

Inoperable 

02/19/69 

68-057A 

Molniya IJ 

Operational 

07/05/68 

Tyurat am- Baikonur, USSR 

A-2-E 

Inoperable 

05/15/71 

68-060A 

Cosmos 232 

RfiD 

07/16/68 

Plesetsk, USSR 

A-2 

Inoperable 

07/24/68 

68-068A 

ATS 4 

R8D 

08/10/68 

Cape Kennedy, US 

Atlas-Centaur 

Inoperable 

10/17/68 

68-069A 

ESSA 7 

Operational 

08/16/68 

Vandenberg AFB, US 

Delta 

Inoperable 

07/19/69 

68-080A 

Cosmos 243 

R6D 

09/23/68 

Plesetsk, USSR 

A-2 

Inoperable 

10/04/68 

68-OaSA 

Molniya IK 

Operational 

10/05/68 

Tyuratam- Baikonur, USSR 

A-2-E 

Inoperable 

02/00/70 

68-lllA 

Cosmos 256 

RfiD 

12/10/68 

iSniratam- Baikonur, USSR 

A-2 

Inoperable 

12/18/68 

68-114A 

ESSA 8 

Operational 

12/15/68 

Vandenberg AFB, US 

Delta 

Normal 


69-016A 

ESSA 9 

Operational 

02/26/69 

Cape Kennedy, US 

Delta 

Normal 


69-029A 

Meteor 1 

Operational 

03/26/69 

Plesetsk, USSR 

A-1 

Inoperable 

07/00/70 

69-037A 

Nimbus 3 

RfiD 

04/14/69 

Vandenberg AFB, US 

THORAD-AGE 

Inoperable 

01/22/72 

69-084A 

Meteor 2 

Operational 

10/06/69 

Plesetsk, USSR 

A-1 

Inoperable 

07/00/70 

70-005A 

Cosmos 320 

RfiD 

01/16/70 

Kapustin Yar, USSR 

B-1 

Inoperable 

02/10/70 

70-008A 

ITOS 1 

Operational 

01/23/70 

Vandenberg AFB, US 

Delta 

Inoperable 

06/18/71 

70-019A 

Meteor 3 

Operational 

03/17/70 

Plesetsk, USSR 

A-1 

Inoperable 

07/00/70 

70-02SA 

Nimbus 4 

RfiD 

04/08/70 

Vandenberg AFB, US 

THORAD-AGE 

Partial 


70-037A 

Meteor 4 

RfiD 

04/28/70 

Plesetsk, USSR 

A-1 

Inoperable 

06/00/71 

70-047A 

Meteor 5 

RfiD 

06/23/70 

Plesetsk, USSR 

A-1 

Inoperable 

04/00/72 

70-085A 

Meteor 6 

RfiD 

10/15/70 

Plesetsk, USSR 

A-1 

Inoperable 

02/00/71 

70-105A 

Cosmos 384 

RfiD 

12/10/70 

Plesetsk, USSR 

A-2 

Inoperable 

12/22/70 

70-106A 

NOAA 1 

Operational 

12/11/70 

Vandenberg AFB, US 

Delta 

Inoperable 

08/19/71 

70-109A 

PEOLE 1 

RfiD 

12/24/70 

Kourou, French Guiana 

Diamant B 

Normal 


71-003A 

Meteor 7 

Operational 

01/20/71 

Plesetsk, USSR 

A-1 

Inoperable 

05/00/71 

71-031A 

Meteor 8 

Operational 

04/17/71 

Plesetsk, USSR 

A-1 

Inoperable 

07/00/72 

71-059A 

Meteor 9 

Operational 

07/16/71 

Plesetsk, USSR 

A-1 

Inoperable 

01/00/72 

71-071A 

EOLE 1 

RfiD 

08/16/71 

Wallops Island, US 

Scout 

Normal 


71-091X 

ITOS-B 

Operational 

10/21/71 

Vandenberg AFB, US 

Delta 

Inoperable 

None 

71-120A 

Meteor 10 

Operational 

12/29/71 

Plesetsk, USSR 

A-1 

Inoperable 

06/00/72 

72-022A 

Meteor 11 

Operational 

03/30/72 

Plesetsk, USSR 

A-1 

Normal 


72-049A 

Meteor 12 

Operational 

06/30/72 

Plesetsk, USSR 

A-1 

Normal 


72-0S8A 

ERTS 1 

Operational 

07/23/72 

Vandenberg AFB, US 

Delta 

Partial 


ITOS-D 

ITOS-D 

Operational 

10/15/72 

Vandenberg AFB, US 

Delta 

Planned 


NIMBS-E 

Nimbus -E 

RfiD 

12/12/72 

Cape Kennedy , US 

Delta 

Planned 


ITOS-E 

ITOS-E 

Operational 

06/73 

Vandenberg AFB, US 

Delta 

Planned 




TABLE 1 . Ccontinued) 


nssdc 

SPACECRAFT 

ID 

SPACECRAFT 

name* 

MISSION 

SMS-A 

SMS -A 

Operational 

ERTS-B 

ERTS-B 

RSD 

SMS-B 

SMS-B 

Operational 

ATS-F 

ATS-F 

R6D 

X-4 

X-4 

R6D 

ITOS-F 

ITOS-F 

Operational 

SMS-C 

SMS-C 

Operational 

ITOS-G 

ITOS-G 

(^erational 

ATS-G 

ATS-G 

R§D 

NIMBS-F 

Nimbus -F 

R5D 

TIROS-N 

Tiros -N 

Operational 

ITOS-H 

ITOS-H 

Operational 

ITOS-I 

ITOS-I 

Operational 

ITOS-J 

ITOS-J 

Operational 

ITOS-C 

ITOS-C 

Operational 


LAUNCH 

DATE 

LAUNQi 

SITE AND COUNTRY 

10/73 

Cape Kennedy , US 

11/73 

Vandenberg AFB, US 

02/74 

Cape Kennedy, US 

04/74 

Cape Kennedy , US 

05/74 

Vandenberg AFB, US 

06/74 

Vandenberg AFB, US 

06/74 

Cape Kennedy, US 

06/75 

Vandenberg AFB, US 

07/75 

Cape Kennedy, US 

07/75 

Vandenberg AFB, US 

08/76 

Vandenberg AFB, US 

12/76 

Vandenberg AFB, US 

06/78 

Vandenberg AFB, US 

12/79 

Vandenberg AFB, US 
Vandenberg AFB, US 


LAUNCH 

VEHICLE* 

Delta 

Delta 

Delta 

Titan 3C 

Scout 

Delta 

Delta 

Delta 

Titan 3C 

Delta 

Delta 

Delta 

Delta 

Delta 

Delta 


OPERATING 

STATUS* 

Planned 

Planned 

Planned 

Planned 

Planned 

Planned 

Planned 

Planned 

Planned 

Planned 

Planned 

Planned 

Planned 

Planned 

Stored 


DATE LAST 
USABLE DATA 
recorded 


’see glossary for an explanation of acronyms and abbreviations. 
zStatus Codes; 

Normal - The spacecraft operating as designed. Usable data 
are being received from all experiments. 

Partial - The spacecraft is still being monitored, but not 

all systems or experiments are operating as expected. 

Inoperable - Spacecraft is no longer capable of producing usable 
data. 

Operational 

Off - Spacecraft and/or meteorological experiments are 

still capable of operation but have been either 
turned off or are not being used. 

Planned - The spacecraft has been approved and funded by the 
appropriate agency and assigned a tentative launch 
date. 



The Overview of Meteorological Satellites and Satellite Programs, 
Section II, contains a general discussion of the various satellite 
series and provides a brief outline of the development and accomplish- 
ments of the different meteorological programs. Also included are the 
goals for meteorological satellite programs that are presently under 
study and those programs that will be implemented in the future. 

Brief Descriptions of the Satellites and Instrumentation, Section 
III, is a computer printout of brief descriptions of all known active, 
inactive, and planned meteorological spacecraft and experiments. Space- 
craft entries are arranged in subsections according to country and, if 
applicable, by satellite series. Individual satellites within a sub- 
section are arranged by a five-character spacecraft identification 
number assigned by NSSDC for each spacecraft and based on international 
designations. For example, 66-040A is the NSSDC identification number 
for Nimbus 2. The first two digits are the year of the launch, and the 
remaining characters indicate the launch sequence number for that par- 
ticular year. Brief descriptions of meteorological experiments on the 
various spacecraft are listed in order of their NSSDC-assigned identi- 
fication numbers: the spacecraft identification number and an arbitrarily 
assigned two-digit addition (e.g. , 66-040A-01 for the Nimbus 2 AVCS 
experiment). Brief descriptions of nonmeteorological experiments carried 
on meteorological satellites are not included in this Compendium . 

The headings for each satellite brief description include such 
information as orbital parameters (for a given epoch date) , launcli 
date, and the names of project personnel. Headings for experiment 
entries indicate the principal investigator (s) and affiliation(s) 
and operational status of the experiment. The operational status is 
given as either CD NORMAL, (2) PARTIAL, (3) INOPERABLE, or (4) UNKNOWN. 
These terms mean Cl) the experiment is capable of returning data suit- 
able for all scientific studies planned; ( 2 ') the experiment is capable 
of working, but not as well as the design required; (3) the experiment 
is no longer capable of producing any useful scientific data; and C4) 
the experiment's status is not known. Following each brief description 
is a series of numbers that provides a reference to the documents listed 
in the Bibliography, Section IV. 

Some of the brief descriptions or entries are redundant since many 
of the satellites and experiments are quite similar, if not identical, 
in design and operation. Such duplication, however, is necessary 
because each entry in this section is a unique and independent element. 
With the exception of the reference numbers and illustrations, all 
information in this section was machine generated using the NSSDC 
Automated Internal Management (AIM) File, a computerized information 
storage and retrieval system. 
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The AIM File is one of several computerized information systems 
in use at NSSDC and provides an efficient tool for organizing, main- 
taining, and updating information relating to specific spacecraft and 
experiments. As part of the generalized NSSDC System for Information 
Retrieval and Storage (SIRS) , the AIM File has the capability of a 
vriLde variety of search, retrieval, and output modes of information. 
Information compiled from AIM by SIRS can then be used to create 
tables and indexes, as has been done for this Compendium . For example, 
SIRS can select, sort, and list experiments according to the particular 
phenomenon measured (see Index to Phenomenon Measured) , or it can pro- 
vide a chronological listing of satellites that includes such items as 
the laimch date, operating status, and the date last usable scientific 
data was recorded by the satellite, as was done to produce Table 1, 

SIRS can also be used with other NSSDC information files. For 
example. Table 2 was generated by SIRS using information contained in 
the NSSDC Rocket File, (NSSDC does not collect rocket data per se but 
does maintain a file containing useful Information on most scientific 
rocket launches and can direct an interested requester to the individ- 
ual experimenter (s) involved.) 

The Bibliography, Section IV, contains all the references cited 
under the brief descriptions in Section III, These references include 
published research results, news releases, magazine articles, and books. 
The bibliography was entirely machine generated using the NSSDC Techni- 
cal Reference File (TRF) . Ihis file consists of space science documents 
physically maintained at NSSDC, the Goddard Space Flight Center Library, 
or various other libraries. NSSDC does not perform library functions 
with this file, but maintains it to aid the Data Acquisition and Analy- 
sis Branch at NSSDC. The bibliography is by no means complete; however, 
it is a representative sample of an extremely large number of articles 
that deal with all aspects of satellite meteorology. The emphasis in 
creating this bibliography has been to select articles that refer 
specifically to a satellite, its instruments, research results from 
its experiments, or its operational history. In general, theoretical 
papers have not been included. 

As far as is known, this Compendium is the first comprehensive 
document devoted entirely to the meteorological satellite and instru- 
ment programs of the U.S., U.S.S.R., U.K., and France. Several 
excellent summary documents (Richter, H., "Instruments and Spacecraft, 
October 1957 - March 1966," NASA SP-3028, Washington, D.C., 1966; 
Rosenthal, A., and W. Corliss, Eds., "Encyclopedia of Satellites and 
Sounding Rockets, August 1959 to December 1969," NASA-GSFC, Greenbelt, 
Maryland; and Menzner, R. , and J, Oberholtzer, "Space Applications 
Instrumentation Systems," NASA TMX-2066, Washington, D.C., May 1972) 
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TABLE 2. IDENTIFIED EARTH PHOTOGRAPHY FROM ROCKETS 


ROCKET FLIGHTS 

ROCKET TYPE 

LAUNCH SITE+ 

SPONSORING 

AGENCY+ 

NSSDC Rocket ID 
(RRRMM-DDSS) * 




R4610-2401 

V-2 

WSMR 

APL 

R4612-0501 

V-2 

WSMR 

NRL 

R4702-2001 

V-2 

WSMR 

ARDC 

R4703-0701 

V-2 

WSMR 

NRL 

R4704-0101 

V-2 

WSMR 

APL 

R4704-0901 

V-2 

WSMR 

APL 

R4705-1S01 

V-2 

WSMR 

NRL 

R4707-2901 

V-2 

WSMR 

APL 

R4712-0801 

V-2 

WSMR 

ARDC 

R4805-2701 

V-2 

WSMR 

APL 

R4807-2601 

Aerobee 

WSMR 

APL 

R4807-2602 

V-2 

WSMR 

APL 

R4808-0501 

V-2 

WSMR 

NRL 

R4901-2801 

V-2 

WSMR 

NRL 

R4902-1701 

V-2 

WSMR 

APL 

R4903-2204 

V-2 

WSMR 

ARDC 

R4905-0301 

Viking 1 

WSMR 

NRL 

R4906-1402 

V-2 

WSMR 

ARDC 

R4909-06 

V-2 

WSMR 

NRL 

R4912-0201 

Aerobee 

WSMR 

ARDC 

R5002-0901 

Viking 

WSMR 

NRL 

R5010-1201 

Aerobee 

WSMR 

ARDC 

R5011-2101 

Viking 

WSMR 

NRL 

R5I02-0601 

Aerobee 

WSMR 

APL 

R5107-2501 

Aerobee 

WSMR 

ARDC 

R5205-2001 

V-2 

WSMR 

SCEL 

R5212-1501 

Viking 

WSMR 

NRL 

R5405-2401 

Viking 11 

WSMR 

NRL 

R5502-0401 

Viking 12 

WSMR 

NRL 

R6010-0521 

Unknown 

Ft. Churchill, 
Canada 

GSFC 

R6012-1901 

Mercury Atlas 

CPKF 

NASA/MSC 

R6105-0502 

Mercury Atlas 

CPKF 

NASA/MSC 


*RRR = R + year of launch, MM = month of launch, DD = day of launch, 
and SS = sequence number. 

+See Glossary of Acronyms and Abbreviations . 
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as well as numerous general review articles previously have been pub- 
lished; however, most have been either very general or covered only 
one or two series of meteorological satellites. 

The material presented in this document was compiled from documents 
by, and from personal interviews with, those directly involved with the 
various meteorological satellite programs. Frequently, source material 
pertaining to spacecraft included in this document was obtained from a 
wide variety of publications that were sometimes vague or conflicting. 
Some judgment was required to analyze and evaluate these sources in 
order to ensure technical consistency. Still, it is felt that the in- 
formation appearing in this Compendium represents the most accurate 
and comprehensive unclassified collection of facts on meteorological 
satellites available at this time. Every effort was made to ensure 
the accuracy and completeness of all information presented in this 
Compendium; nevertheless, corrections to, and suggestions for improve- 
ments in, this document are solicited. The principal parts of this 
document were machine generated, and therefore, the Compendiimi can be 
easily updated. It is anticipated that, as more information is placed 
in the NSSDC infoimation files, supplements to this document will be 
published. 
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II. AN OVEKVIE^r OF METEOROLOGICAL SATELLITES AND SATELLITE PROGRAMS 


A. Background 


The ability to obtain images of the earth from artificial earth 
satellites is the culmination of many years of various attempts by man 
to increase his perspective of the world in which he lives. The first 
high-level photography (beyond that of climbing high towers or moun- 
tains) was accomplished by a noted French photographer, Gaspard Felix 
Tournachon, who began photographic balloon ascents over Paris in 1858. 
The value of the increased visual coverage was quickly realized, and 
several countries used balloons for military reconnaissance during the 
remaining years of the 19th century. 

The first few years of the 20th century saw balloons equipped with 
panoramic cameras ascending to heights of several thousand feet. Bal- 
loons were soon followed by rockets and airplanes that served as plat- 
forms for high-altitude photography. In 1905 a German, Alfred Maul, 
began firing solid-propellant rockets equipped with cameras, and by 
1912 photographs were being obtained from heights of 0.79 km. 

The outbreak of World War I and the rising popularity of the air- 
plane as a reconnaissance platform, in addition to its use as a combat 
vehicle, caused the work with rockets to slow considerably. Balloons, 
however, continued to be used as reconnaissance platforms. 

In the years following World War I, balloons were designed to 
attain ever greater heights. In 1935, Albert Stevens took the first 
photograph showing the curvature of the earth from the Explorer 2 
balloon at an altitude of 22 km. The onset of World War II, how- 
ever, brought high-altitude balloon flights to a virtual standstill. 

During World War II, the German group working at Peenemiinde applied 
the pioneering work of Konstantin Tsiolkovsky, Hermann Oberth, and 
Robert H. Goddard to produce the V-2 rocket. This event was to revolu- 
tionize the technology of high-altitude probes and, in the post-war 
years, greatly extend the heights from which photographs could be 
obtained. 

The study of the atmosphere and its weather systems from high alti- 
tudes began in earnest after World War II. During the late 1940 's and 
early 1950 's many modified versions of captured German V-2 rockets 
equipped with cameras were launched from White Sands, New Mexico. In 
1947 the first successful photographs of a large expanse of cloud cover 
were taken from a V-2 rocket at altitudes between 110 and 165 km. Many 
additional photographs were soon obtained from outside the atmosphere 
by V-2's, Viking rockets, Aerobee rockets, and various military ballistic 
missiles equipped with cameras (see Table 2). 
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Such flights demonstrated the feasibility and value of high-alti- 
tude photography for making synoptic observations of cloud systems and 
storms that would not have been detected by conventional ground-Dc*:i-„ 
observing networks. The desire for increased coverage on a more fre- 
quent and periodic basis established the need for a more permanent 
high-altitude monitoring platform -- the meteorological satellite. 

Since the beginning of space flight in 1957, 84 of the successful 
1300 identified unmanned spacecraft are known to have been weather 
satellites or to have carried meteorological instruments. At present 
(April 1973) the U.S.S.R. has launched 44 such spacecraft, the U.S, 38, 
and France 2 (see Table 3) . The locations of the vario\js launch sites 
used by these three countries are shown in Figure 1. 

B. The Programs of the United States 

1 . Early Meteorological Satellites 

The United States conducted its first experiments in satellite 
meteorology with Vanguard 2 (Figure 2) and Explorers 6 and 7, launched 
in 1959. Vanguard 2 was equipped with two photocells, and Explorer 6 
was fitted with a primitive TV scanner. Both experiments were designed 
to carry out observations of the global cloud cover. These were the 
first attempts to obtain crude earth images from an artificial earth 
satellite. Explorer 7 (Figure 3) carried a thermal radiation experi- 
ment in the form of a low-resolution omnidirectional radiometer (OMNI) 
to measure incoming and reflected solar radiation and the thermal 
radiation emitted by the earth-atmosphere system in order to determine 
the gross heat budget of the earth. While these early remote sensing 
experiments were only partially successful, they provided scientists 
and spacecraft engineers with valuable experience and encouraged the 
further development of a meteorological satellite system. 

An overview of data coverage from U.S. meteorological space- 
craft is shown in Figure 4. 

2 . Tiros 


By mid-1959, work previously begun by the Advanced Research 
Projects Agency (ARP A) of the Department of Defense on the development 
of a meteorological satellite was transferred to NASA. On April 1, 

1960, Tiros 1, the first full-time meteorological satellite was launched 
by NASA. It and the ninp Tiros spacecraft (Figure 5) that followed 
were equipped with a dual TV camera system consisting of a camera, 
vidicon tube, tape recorder, and transmitter. Pictures either could be 
stored on magnetic tape or transmitted directly to a command and data 
acquisition (CDA) station depending on whether the satellite was beyond 
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TABLE 3. METEOROLOGICAL SATELLITE LAUNCH TOTALS AS OF JULY 1972 


Sponsoring 


Coordinates 

Number of 

Comtry 

Launch Site 

Latitude 

Longitude 

Launches 

France 

Kourou , French 

5“12'N 

52°44'W 

1 


Guiana 





Wallops Island, 

sy-so’N 

75®29’W 

1 


Virginia USA 




United States 

Cape Kennedy (ETR) 

28“27'N 

80®32'W 

21 


Vandenberg Air 

34°38'N 

] 20-32 ’W 

15 


Force Base (WTR) 




lAiion of Soviet 

Kapustin Yar 

4S“31'N 

45°48'E 

4 

Socialist Republics 

Plesetsk 

62°42'N 

40“21’E 

21 


Tyurat am- Baikonur 

45°38.'N 

63“16'E 

17 






Figure 1. Launch Sites for Meteorological Satellites 
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or within the comrnunication range of a station. In addition. Tiros 2, 

3, 4, and 7 each carried a five-channel scanning medirm-resolution 
infrared radiometer for measuring emitted radiation from the earth and 
its atmosphere. Two other infrared sensors were also flown on Tiros 
spacecraft : a widefield radiometer (Tiros 3 and 4) and a low -re solution 
omnidirectional radiometer (Tiros 3, 4, and 7). These last two sensors 
provided low-resolution infrared data for radiation balance studies. 

The first four Tiros satellites were launched into near-circular 
orbits with an orbit inclination of 48°, which provided TV coverage of 
the sunlit portion of the earth between 55°N and 55°S latitude. The 
orbit inclination on Tiros 5 through 8 was increased to provide TV 
coverage for the area between 65°N to 65°S latitude. The orbits of 
Tiros 9 and 10 were intended to be near-polar and sun -synchronous in 
order to extend the sensor coverage to the entire sunlit portion of 
the earth and also allow observations to be taken over local areas at 
approximately the same time each day. Tiros 10 achieved this desired 
orbit; however, owing to a failure in the guidance system. Tiros 9 
obtained a nonsynchronous elliptical orbit. 

Tiros 1 through 8 were spin stabilized, with both of their TV 
cameras mounted on the satellite base with their optical axes parallel 
to the spacecraft spin axis. Since the spin axis lay in the orbital 
plane, the cameras were directed earthward for only approximately one 
fourth of each orbit. To overcome this problem. Tiros 9 (Figure 6} 
and later operational meteorological satellites (to be described under 
TOS/ESSA) were placed in a cartwheel mode in which the spacecraft spin 
axis was normal to the orbital plane. The two TV cameras were relo- 
cated with their optical axes normal to the spacecraft spin axis so as 
to view the earth once during each satellite revolution. Thus, it was 
possible for the first time to monitor the daytime global cloud cover 
on a nearly continuous basis . 

Tiros 8 was the first satellite to be equipped with automatic 
picture transmission (APT) capabilities. On the previous Tiros satel- 
lites, direct TV transmission was possible only when the satellite was 
in communication range with either of two ground stations (Wallops 
Island, Virginia, and the Western Test Range (WTR)) . However, the APT 
system on Tiros 8 was capable of transmitting local, daytime cloudcover 
pictures directly to any properly equipped groiind station in the global 
APT network. 

The Tiros research and development (R8D) program, which began 
during April 1960 and ended with the deactivation of Tiros 10 in July 
1966, demonstrated the vital role of satellites as meteorological tools 
for gathering data for research and operations. Tiros yielded informa- 
tion on global cloud cover, extended man's knowledge of the distribution 
and formation of various cloud systems, provided valuable data on global 


17 



12 

SOtAR CELLS 


13 

TELEVISION 

CAMERA 



16 

BEACON 
& TELEMETRY 
ANTENNA 

15 

TV ANTENNA 


MAGNETIC ATTITUDE 
STABILIZATION CONTROL 
(MASC) 


QUARTER ORBIT 
MAGNETIC ATTITUDE 
CONTROL (QOMAC) 


SPIN ROCKET 
10 

V-HEAD 

HORIZON SENSORS 
4 

DESPIN 

MECHANISM 


TUNED ENERGY- 
ABSORPTION MASS 
(TEAM) 


ivnr.HT --300 
Hi:ii;nr --22" 


Figure 6. 
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heat balance and water vapor distribution, and supplied the meteorologist 
with near real-time photographs of weather systems influencing his 
local area, thereby permitting more accurate forecasts. Tiros satel- 
lites were also responsible for the detection of many hurricanes long 
before conventional meteorological observation networks could have done 
so, enabling the National Weather Sei*vice to issue timely storm advis- 
ories and warnings that saved countless lives. 

3. TOS/ESSA 


The Tiros Operational Satellite, Environmental Science Services 
Administration CTOS/ESSA) system (individual satellites were designated 
ESSA after launch) grew out of the experience in space technology gained 
through the Tiros R^D program. Built and launched by NASA and operated 
and financed by ESSA, TOS (Figure 7) was designed to provide both local 
and global daytime coverage of the earth's surface and cloud cover on 
a daily basis, and to obtain global heat balance data. 

The system was initiated on February 3, 1966, with the launch 
of ESSA 1 from the Eastern Test Range by a Delta rocket. Later space- 
craft in the series were launched from the Westein Test Range using an 
improved Delta rocket (see Figure 8). A total of nine ESSA spacecraft 
were successfully launched, with a tenth, TOS-H, being built and placed 
in storage. 

All TOS spacecraft were launched into circular, near-polar, 
sun -synchronous orbits and spin stabilized in a cartwheel mode. Im- 
proved attitude configuration, higher orbits, and better camera resolu- 
tion gave TOS spacecraft significantly improved photographic capabili- 
ties over the standard Tiros spacecraft. ESSA 2, 4, 6, and 8 were 
equipped with two identical 2.54-cm-diameter, 800-line, vidicon APT 
cameras to provide direct readout of daytime cloud cover over a speci- 
fied location. ESSA 3, 5, 7, and 9 were fitted with two redundant 2.54- 
cm-diameter, 800-line, advanced vidicon camera system (AVCS) cameras 
and a dual tape recorder for photographing and storing global cloud- 
cover data for subsequent transmission to groxmd acquisition stations 
at Wallops Island, Virginia, and Fairbanks, Alaska. The cameras on 
ESSA 1 were identical to the vidicons used on Tiros satellites. All 
odd-numbered ESSA spacecraft after ESSA 1 also carried two low-resolu- 
tion infrared flat plate radiometers (FPR's) that were mounted on the 
satellite baseplate and used to monitor the intensity of emitted and 
reflected radiation from the earth-atmosphere system on a global scale. 

The TOS system consisted of two ESSA satellites operating in 
orbit simultaneously: one AVCS-equipped spacecraft and one APT-equipped 
spacecraft. The system provided full daytime global coverage of cloud 
systems on a daily basis. TOS spacecraft proved extremely reliable. 

The last APT-equipped spacecraft in the series, ESSA 8, is still 
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Figure 7. Standard TOS/ESSA Satellite Configuration 
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functioning after more than 4 years in orbit. Over 140,000 useful meteo- 
rological photographs were received from the AVCS experiment on ESSA 9, 
the last spacecraft in the series, before it was placed in an operation- 
ally off mode in November 1972. The APT experiment also has been a 
great aid to operational meteorology at the local level; by 1971 nearly 
600 stations throughout the world were capable of receiving real-time 
cloudcover photographs from APT-equipped TOS spacecraft. 

4. ATS 


The Applications Technology Satellite (ATS) series of NASA 
R&D spacecraft was designed to test new concepts in spacecraft design, 
stabilization, propulsion, and communication and to conduct a variety 
of technical application and scientific experiments, some of which 
were meteorologically oriented. Five ATS spacecraft have been launched, 
but only the first four vehicles carried meteorological experiments. 

ATS 1 (Figure 9) was successfully placed in a geosynchronous 
orbit, 37,000 km above the earth's equator in December 1966. It could 
remain nearly stationary at any given point as it monitored the earth- 
atmosphere system. The spin-stabilized spacecraft was equipped with a 
spin-scan cloudcover camera (SSCC) that provided nearly continuous (every 
20 minutes), near-full disk pictures of the earth's cloud cover from 
±55° latitude from the western to eastern limb. The spacecraft also 
carried a weather facsimile (WEFAX) data relay experiment that retrans- 
mitted satellite and facsimile products, which were handled and prepared 
by NOAA, to APT ground stations. 

The second satellite in the series, ATS 2 , failed to achieve 
-its planned 11,000-km circular orbit going instead into a highly 
elliptical (185-km perigee, 11,100-km apogee) orbit. The primary 
objective of ATS 2 was to test a gravity- gradient attitude control sys- 
tem designed to maintain the spacecraft's geometrical axis in a vertical 
position. However, it was also fitted with two AVCS cameras: one narrow- 
angle camera for viewing selected portions of the earth and a wide-angle 
camera capable of full disk coverage. 

ATS 3 was nearly identical to ATS 1 and was also launched into 
a geosynchronous equatorial orbit. However, it was placed over the 
Atlantic Ocean, while ATS 1 was stationed over the Pacific Ocean. ATS 3 
carried four meteorologically related experiments, a multicolor spin-scan 
cloudcover camera (MSSCC) , an image dissector camera (IDC), a WEFAX ex- 
periment, and an Omega position and location experiment (OPLE) instru- 
mentation, The MSSCC was identical to that flown on ATS 1 with the 
exception of having the added capability of color (red, blue, and green). 
The IDC used an electronic scan instead of a mechanical scan to produce 
black and white photographs of selected areas of cloud cover. It was 
the prototype for similar camera systems flown later on Nimbus 3 and 4. 
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OPLE was designed to demonstrate the feasibility of using the Navy's 
Omega navigation system in conjunction with a synchronous satellite 
to establish an operational global platform location and data collec- 
tion system. It served as a forerunner to the more sophisticated 
platform data collection experiments flown on Nimbus 3 and 4. 

ATS 4 (Figure 10) carried an image orthicon (day/night) camera 
designed to determine the feasibility of simultaneous day-night imaging 
of cloud systems in cases where the terminator divided the field of view 
(FOV) . The spacecraft failed to achieve its planned geosynchronous 
orbit. The booster rocket remained attached to the spacecraft and, 
because of the resultant spacecraft tumbling and subsequent damage, no 
pictures or other data were obtained. 

One additional spacecraft in the series, ATS-F (Figure 11) is 
presently planned. Resembling an open parasol, ATS-F will differ con- 
siderably in appearance from the earlier cylindrically shaped ATS 
spacecraft. The primary mission of ATS-F will be to serve as a 
high-gain, steerable, antenna structure. Secondary objectives for 
ATS-F will include carrying a geosynchronous very high resolution 
radiometer (GVHRR) . The two-channel GVHRR will provide day and night 
cloudcover information for meteorological operations and for research. 

A sixth satellite, ATS-G, was also planned. It was to carry 
two meteorological experiments: an atmospheric sounder and an imager. 

In early 1973, ATS-G was cancelled because of funding problems. 

The ATS program has been highly successful. ATS 3 was the 
first satellite to provide near- full earth disk color photographs on 
an operational basis. Being able to monitor near-global weather pat- 
terns, ATS 1 and 3 have played a significant role in hurricane and 
typhoon surveillance. Cloud motions derived from successive ATS pho- 
tographs have been used to supply estimates of the upper level wind 
velocity in areas of sparse data. ATS time-lapse movies (see Appendix 
A) have also been used to study general circulation patterns and the 
development and life cycle of tropical and extratropical storms and 
tornados. In addition, the WEFAX experiments on ATS 1 and 3 demon- 
strated the ability of a satellite to rapidly transmit processed data 
from a centralized meteorological facility to isolated remote stations. 

5 . Dodge 


The Department of Defense Gravity Experiment (Dodge) satellite 
(Figure 12) was launched by the Department of Defense (DOD) primarily 
to study gravity-gradient stabilization techniques. Placed into a 
near-synchronous orbit on July 1, 1967, the satellite carried two 
vidicon cameras: one narrow angle (22“ FOV) and one wide angle (60“ FOV). 
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The narrow-angle camera had a color capability. The cameras* main 
function was to assist ground personnel in maintaining proper spacecraft 
attitude and orientation, but the photographs also had meteorological 
implications. On July 25, 1967, Dodge took the first color photographs 
of the earth’s disk ever made from a satellite. The two cameras pro- 
duced over 25,000 pictures during the nearly 4-year period of experi- 
ment operation. 

6 . Nimbus 


The Nimbus satellite is a second-generation meteorological 
R^D spacecraft designed to serve as a stabilized, earth -oriented 
platform for the testing of advanced systems for sensing and collecting 
meteorological data. To date, five Nimbus spacecraft have been launched 
into near-polar, sun -synchronous orbits. A sixth satellite, Nimbus-B, 
failed to attain orbit on May 18, 1968, when a booster guidance malfunc- 
tion forced a payload destruct. Although later models tended to become 
progressively heavier by the addition of new and more advanced experi- 
ments, the spacecraft were all similar in design. 

The Nimbus program began with the launching of Nimbus 1 
(Figure 13) on August 28, 1964. Nimbus 1 was equipped with an APT camera 
and three AVCS cameras that were mounted in triad so as to have overlap- 
ping fields of view. It also carried a high-resolution infrared radi- 
ometer (HRIR] to map the earth's nighttime cloud cover, thus complemen- 
ting the daytime television (APT and AVCS) coverage. Nimbus 2 (Figure 
14) carried identical experiments with the addition of a medium-resolution 
infrared radiometer (MRIR) . The MRIR measured the intensity and direc- 
tion of emitted and reflected radiation from the earth- atmosphere system 
in five selected wavebands. Another addition on Nimbus 2 was the capa- 
bility to provide real-time imagery from the HRIR by means of a direct 
readout infrared radiometer system. Both the HRIR and the MRIR were 
scanning radiometers . 

The experiment payload of Nimbus 3 (Figure 15) represented a 
significant advance in the capability of remote sensors to provide data 
needed for numerical weather forecasts , Meteorological experiments on 
Nimbus 3 included: an MRIR and an HRIR to provide infrared imaging, 

an IDCS camera to supply daytime cloudcover pictures, a satellite 
infrared spectrometer (SIRS) , an infrared interferometer spectrometer 
(IRIS) to determine vertical profiles of ozone, temperature and water 
vapor in the atmosphere, and an interrogation, recording, and location 
system (IRLS) to locate, interrogate, record, and retransmit meteoro- 
logical and geophysical data from remote collection stations. By 
means of a real-time transmission system, direct daytime and nighttime 
cloudcover imagery was received by APT-equipped stations. Similar 
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experiments were flown on Nimbus 4 (Figure 16) with the following excep- 
tion: the MRIR and the HRIR were replaced by a single two -channel tem- 
perature-humidity infrared radiometer (THIR) . Two additional radiomet- 
ric sensors were included: a filter wedge spectrometer (FWS) and selec- 
tive chopper radiometer (SCR) . These last two instruments were designed 
to indirectly determine the temperature and water vapor distribution in 
the upper atmosphere. 

The most recent Nimbus to be launched was Nimbus 5 (Figure 17) , 
Meteorological experiments on Nimbus 5 include a THIR, an SCR, and an 
infrared temperature profile radiometer (ITPR) that functions similarly 
to SIRS. The satellite was also fitted with two microwave sensors: an 
electrically scanning microwave radiometer (ESMR) and a Nimbus-E micro- 
wave spectrometer (NEMS) that provides global mapping of thermal radia- 
tion from the earth- atmosphere system and yields profiles of temperature 
and moisture even in the presence of various cloud conditions that 
presently hinder conventional infrared sensors. 

Nimbus-F (Figure 18) is the final satellite of this series and 
will carry a complement of various infrared sensors: a pressure modu- 

lated radiometer (PMR) , earth radiation budget (ERB) , a high-resolution 
infrared radiation sounder (HRIRS) , a limb radiance inversion radiometer 
(LRIR) , and a THIR. These instruments will indirectly measure both the 
horizontal and vertical distribution of temperature and such atmospheric 
constituents as ozone and water vapor. Additional instrumentation con- 
sists of an ESMR and a scanning microwave spectrometer (SCAMS) (similar 
to NEMS), a tracking and data relay (T^DR) experiment to test the feasi- 
bility of a two-way real-time data relay system between Nimbus-F and 
ATS-F, and a tropical wind energy conversion and reference level experi- 
ment (TWERLE) to monitor and collect meteorological data from balloon- 
borne sensor packages . 

The ITPR on Nimbus 5 and the HRIRS and TWERLE to be flown on 
Nimbus-F will provide the experience and knowledge necessary to develop 
advanced sensors and instrumentation needed for the Global Atmospheric 
Research Program (GARP) of the World Meteorological Organization (WMO) , 
and the International Council of Scientific Unions (ICSU) . This inter- 
national global monitoring program will employ both polar-orbiting and 
geosynchronous weather satellites along with conventional air- and 
surface-based observational systems to obtain global weather data for 
use in short-range forecasting and for developing improved mmierical 
models for more accurate long-range predictions. 

Nimbus was the first satellite series capable of providing 
both daytime and nighttime global coverage of the earth's cloud cover 
on a daily basis. It was also the first U.S, satellite to routinely 
monitor the earth-atmosphere system using the microwave portion of the 
spectrum. However, the most outstanding accomplishment of the Nimbus 
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program to date has been the successful operation of SIRS. The instru- 
ment’s capability to generate each day literally hundreds of vertical 
soundings of temperature and moisture from around the globe represents 
a major breakthrough toward overcoming the limitations to obtaining 
observational data that has historically hindered the progress of 
meteorology. 

7. ERTS 


The Earth Resources Technology Satellite (ERTS) (Figure 19) is 
a modified version of the Nimbus satellite. Although designed primarily 
to obtain information for earth resource studies, the spacecraft can 
also be used to conduct meteorological studies, i.e., monitoring envi- 
ronmental pollution, determining snow cover, and monitoring severe storms. 
Two spacecraft are presently planned for the series. The spacecraft 
will be instrumented with a raultispectral scanner (MSS) and return beam 
vidicon (RBV) camera to provide high-resolution multispectral data on 
the earth’s surface and a Data Collection System (DCS) to collect 
various data from ground-based platforms distributed over the globe. 

ERTS 1 was successfully launched from the WTR on July 23, 1972. 

8. ITOS/NOAA 


The Improved Tiros Operational Satellite (ITOS) (Figure 20) 
(designated NOAA 1, 2, etc., after being successfully launched) repre- 
sents a new generation of operational meteorological satellites. As 
with the TOS system it replaces, the ITOS/NOAA series is comprised of 
satellites built and launched by NASA and operated and financed by NOAA. 

The initial version, Tiros-M (ITOS 1 after launch), and the 
three spacecraft that followed, ITOS-A (NOAA 1 after launch), -B, and 
-C, were each fitted with dual APT and AVCS cameras, thereby eliminating 
the need for two spacecraft to operate simultaneously in orbit as in the 
case of the TOS system. Each spacecraft also carried scanning radi- 
ometers (SR’s) and FPR systems, giving them both high- and low-resolution 
infrared imaging capability. The two-channel SR had both daytime and 
nighttime capability and could either read out data directly to a ground 
receiving station or store the information on magnetic tape for subse- 
quent transmission, depending on whether the satellite was within or 
beyond communication range of the station. 

Of the four spacecraft, only the first two in the series, 

ITOS 1 and NOAA 1, produced data. The third spacecraft, ITOS-B, failed 
during launch, and ITOS-C was placed in storage and was used as a back- 
up satellite for ITOS-D, The ITOS represents a considerable improvement 
over the TOS system. The inclusion of an SR gives ITOS both daytime 
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and nighttime monitoring capabilities of the earth-atmosphere system. 

(TOS spacecraft are limited to observing only the sunlit portions of 
the globe. This additional capability doubles the amount of cloud- 
cover data available from each satellite.) 

Four more spacecraft are included in the series : ITOS-D (now 

NOAA 2), launched in October 1972, and ITOS-E through -G. All the 
satellites carry a modified dual instrument payload that includes an 
SR, a very high resolution radiometer (VHRR) , and a vertical tempera- 
ture profile radiometer (VTPR) . These improved spacecraft do not carry 
cameras but instead rely entirely on radiometers for earth-cloud imag- 
ery. The SR is identical to that flown previously. The two- channel 
VHRR operates similarly to the SR but with a much greater resolution. 

The VTPR is designed to take radiation measurements around the globe 
that permit the determination of vertical temperature profiles over 
selected points every 12 hours. 

A second version of operational satellites is also under con- 
sideration for launch in the late 1970 *s: a prototype Tiros-N and 

three follow-on vehicles, ITOS-H, -I, and -J. Meteorological experi- 
ments planned for these spacecraft include an advanced very high resol- 
ution radiometer (AVHRR) for observing daytime and nighttime global 
cloud cover and a Tiros operational vertical sounder (TOVS) for obtaining 
atmospheric profiles of temperature, water vapor, and ozone. The space- 
craft will also carry a Data Collection and Platform Location System 
Experiment, This experiment will locate and process various meteoro- 
logical data received from free floating balloons and ocean buoys dis- 
tributed around the globe and relay the data to central data acquisition 
stations. Tiros-N/ ITOS-H, -I, -J, and their predecessors, ITOS-D through 
-G, are expected to constitute the U.S. contribution for near -polar 
orbiting, sun -synchronous satellites in GARP. 

9 . SMS/GOES 


The Synchronous Meteorological Satellite (SMS) (Figure 21) is 
a NASA -developed, NOAA-operated spacecraft that will be positioned in 
a geosynchronous equatorial orbit. Currently, three spacecraft are 
planned for the series. The first two vehicles, designated SMS-A and 
-B by NASA, will serve as prototypes for the Geosynchronous Operational 
Environmental Satellite-A (GOES -A) , also referred to as SMS-C, which 
will be used by NOAA in the national operational environment satellite 
system. The SMS/GOES series satellites are also expected to comprise 
the U.S. contribution to the geosynchronous spacecraft portion of GARP. 
The spin-stabilized spacecraft will be fitted with two meteorological 
experiments, a Meteorological Data Collection and Transmission System, 
and a visible/infrared spin-scan radiometer (VISSR) . The VISSR will 
provide both visible and infrared observations of the earth-atmosphere 
system. The two-channel instrument will be able to take both full and 
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partial pictures of the earth's disk. The Meteorological Data Collection 
and Transmission System is an experimental communications and data 
handling system designed to receive and process meteorological and 
geophysical data collected from remote data collection platforms such 
as unattended ground stations and buoys. 

The first satellite in the series is expected to be launched 
in October 1973. 

C. The Programs of the Union of Soviet Socialist Republics 

The Soviet meteorological satellite program, which began in 1963, 
had a late start compared to the U.S. effort. The early emphasis by 
the Soviets on manned flight and its biomedical aspects delayed a con- 
certed effort in space research, including meteorological observations 
from satellites. This gap was narrowed on March 16, 1962, with the 
launch of Cosmos 1 and announcements by Premier Nikita Khrushchev at 
the Moscow Congressional Palace and by the Soviet Academy of Sciences 
of the initiation of a new, comprehensive program for space research 
by satellites — the Cosmos program. The program was aimed at the 
investigation of basic problems in solar-terrestrial physics and 
geophysics and was to include the collection of general meteorological 
information. 

An overview of data coverage from U.S.S.R, meteorological space- 
craft is shown in Figure 22. 

1 . Cosmos 


The first phase in the development of the Soviet meteorological 
satellite program consisted of the laimches of two Cosmos spacecraft. 
Cosmos 14 and 23. Cosmos 14 was launched on April 13, 1963, from the 
Kapustin Yar launch site by a B-1 launch vehicle into an earth orbit 
with an apogee of 499 km and an inclination of 49°. The Cosmos 23 
launch occurred 8 months later from Kapustin Yar with the spacecraft 
being placed in an orbit similar to that of Cosmos 14. These two space- 
craft were essentially identical in design and mission. Most Cosmos 
satellites have the same basic configuration: a cylinder with hemi- 

spherical ends. The standardization of the spacecraft body allows a 
wide variety of missions to be flown on the same "bus" merely by chang- 
ing the instiument package. 

Cosmos 14 and 23 were orbited with the objectives of testing 
(1) orientation and stabilization systems, (2) the reliability of antenna 
design, (3) the solar batteries, (4j the efficiency of sun-earth reference 
sensors, C5) temperature monitoring and control equipment, (6) the opera- 
tion of spacecraft servomechanisms, and (7) the effects of radiation on 
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Figure 22. U.S.S.R. Meteorological Satellite Data Coverage as of July 1972 



the various systems. The primary result of these flights was the suc- 
cessful validation of an electromechanical stabilization system, which 
has subsequently been used on the majority of Soviet meteorological 
satellites . 

The second phase of development of the U.S.S.R. meteorological 
satellite program consisted of a series of five satellites. Cosmos 44, 

58, 100, 118, and 122. All five spacecraft were launched from the 
Tyuratara site by A-1 launch vehicles into orbits with a 65° inclination 
and apogees ranging from 647 to 857 km. The launches were made over 
a 22-month period from August 28, 1964, to June 25, 1966. 'fhese satel- 
lites were precursors to the satellites in the experimental Cosmos 
Meteor system. The first four satellites of this phase carried prototype 
cloudcover cameras and radiometric sensors. In addition, a steerable 
antenna and two solar-array paddles were mounted on the sides of each 
satellite. No information has been released on the operation of these 
four Cosmos spacecraft. 

The fifth satellite. Cosmos 122, was the first officially an- 
nounced Soviet meteorological satellite. It was equipped with a dual 
vidicon camera system, an IR scanner, and an array of narrow-angle and 
wide-angle radiometers spanning the visible and IR bands. The purpose 
of the flight was to test the ability of the instrumentation to obtain 
daytime and nighttime images of cloud and snow cover and ice fields, as 
well as radiation budget measurements of the earth-atmosphere system. 
Among the first phenomena observed by Cosmos 122 were typhoons Alice, 

Cora, and Grace; it obtained images of these storms both on the dayside 
and nightside of the earth. The satellite operated for about 4 months 
and -produced a large amount of useful data. These data were useful 
not only for scientific research but also for the day-to-day operation 
of the Soviet Hydrometeorological Service. Cosmos 122 was also the 
first Soviet weather satellite to transmit data via conventional com- 
munication circuits to the United States in accordance with a U.S.- 
U.S.S.R. bilateral agreement made in 1962. 

Concurrent with these test flights were the launches of Cosmos 
45, 65, and 92 (Figure 23), which were recoverable reconnaissance satel- 
lites also launched from Tyuratam but by the larger A-2 launch vehicle. 
They were placed into lower, more nearly circular orbits (apogee about 
320 km) with inclinations of 65°. These spin-stabilized satellites 
were each equipped with a cloudcover photometer, a scanning IR radiometer, 
a UV spectrophotometer, and a night airglow colorimeter. These flights 
obtained much valuable information on the latitudinal and temporal 
variations of scattered, reflected, and emitted visible, UV, and IR 
radiation. The results of these studies were probably incorporated into 
the design of advanced meteorological satellite instruments. The satel- 
lites did not transmit their data but rather recorded them on a film 
loop in a miniaturized oscillograph that was carried on board and which 
was later recovered after reentry into the earth's atmosphere. 
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A fourth recoverable reconnaissance satellite. Cosmos 121, 
was launched from the new, more northerly site, Plesetsk, on June 17, 
1966, into a similar orbit. It was equipped with a cloudcover photom- 
eter similar to those carried on Cosmos 45, 65, and 92. Although it 
is likely that Cosmos 121 was equipped with other instruments similar 
to the IR and UV sensors carried on these spacecraft, no evidence is 
available to confirm this. The cloudcover experiment did, however, 
obtain information on the mesoscale variation of visible and near IR 
radiation scattered and reflected by the earth-atmosphere system. 

The third phase of the Soviet meteorological satellite devel- 
opment program was initiated on February 28, 1967, with the launch 
of Cosmos 144, the second announced Soviet meteorological satellite. 

The successful tests of instruments and spacecraft systems by Cosmos 
122 paved the way for the launch of Cosmos 144, which was a semi- 
operational meteorological satellite. The spacecraft was identical 
in configuration and payload to Cosmos 122, except that it had larger 
solar paddles and was equipped with a magnetometer. It was launched 
from Plesetsk into a near -polar Cinclination of Si") , near-circular 
prograde orbit with an apogee of about 640 km. Greater orbital 
inclination Cprevious Cosmos weather satellites had a maximum incli- 
nation of 65“) allowed Cosmos 144 to obtain cloudcover images for 
8 percent and radiation data from 20 percent of the earth's surface 
during a single orbit. 

Cosmos 144 was joined in orbit by an identical satellite. 

Cosmos 156, on April 27, 1967. Together they comprised a major part of 
what was designated as the experimental Cosmos Meteor system. TTie sys- 
tem included the two Cosmos meteorological satellites, ground data ac- 
quisition stations, facilities for the control of the satellites and 
their onboard systems, and facilities for the processing and dissemina- 
tion of meteorological information. The Cosmos Meteor system was 
intended for the regular collection of meteorological information for 
the operations of the Soviet Hydrometeorological Service and the scien- 
tific research groups associated with the Soviet Academy of Sciences, 
which had operational control of the meteorological satellite program. 

The orbits of Cosmos 144 and 156 were arranged in such a way 
that meteorological data were received from half the earth's surface in 
a 24-hour period. The requirement for two satellites operating in con- 
cert was caused by the relatively low orbits (apogee 600 to 700 km) 
that precluded continuous global coverage from one satellite such as 
that obtained by the higher orbiting ESSA satellites. Thus, by increas- 
ing the number of satellites and piecing together 10 or more smaller 
scale daytime photographs to form a large-scale cloud mosaic, the Cosmos 
Meteor system could approximate the same coverage as the TOS/ESSA 
weather satellite system. 
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Cosmos 184 was launched on October 24, 1967, as the third 
member of the Cosmos Meteor system. It was launched as a replacement 
for Cosmos 156, which apparently was experiencing some technical prob- 
lems. Similarly, Cosmos 206 was launched on March 14, 1968, and re- 
placed Cosmos 144 in the early part of 1968. Cosmos 206, however, 
appeared to have a short operational life and was replaced in mid- June 
1968 by Cosmos 226 . 

All the Cosmos Meteor system satellites (Figure 24) had similar 
orbital parameters and identical equipment. Each satellite carried two 
vidicon cameras with slightly overlapping fields, one scanning IR 
camera, and actinometric instruments. These allowed each satellite to 
gather and record (or transmit directly if within range of a ground 
acquisition station) images in both the visible and IR portions of 
the spectrum and multiband radiation measurements (actinometry) . All 
instruments were synchronized in order to provide a synoptic picture 
of the spatial distribution of clouds and radiation conditions in the 
earth- atmosphere system. The satellites were complex in design and 
operation and resembled the Nimbus satellites in concept more than 
the Tiros or ESSA satellites. 

As the Cosmos Meteor system went into operation, parallel 
meteorological studies were being undertaken on six other Cosmos flights. 
Cosmos 149 and Cosmos 320 (Figure 25) were launched from Kapustin Yar 
on March 21, 1967, and January 16, 1970, respectively. These two space- 
craft were orbiting optical stations that employed a unique aerodynamic 
stabilization system. Each was equipped with two multichannel seining 
telephotometers, a narrow-angle IR radiometer, two wide-angle radiometers, 
and a cloudcover TV camera. Their main purpose was to obtain synchro- 
nized observations on the visible and IR radiation fields, cloudtop and 
surface temperatures, and cloud cover. 

Cosmos 243 and Cosmos 384 were launched from Plesetsk on 
September 23, 1968, and December 10, 1970, respectively. They were 
similar to Cosmos 45, 65, and 92 in that they were part of the recover- 
able reconnaissance payload series, and they also carried a supplemental 
scientific payload. Meteorological sensors included a narrow-angle IR 
radiometer and a four-channel microwave radiometer to obtain synchro- 
nized measurements of the IR and radio thermal emissions from the earth, 
the clouds, and areas of precipitation. Cosmos 243 and 384 were the 
first two satellites to carry a microwave radiometer. Data on the water 
vapor content, cloud liquid water content, sea surface state, ice 
boundaries, and ocean surface temperatures were obtained from these 
experiments . 
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Cosmos 232 and 258 were similar in both configuration and 
orbital parameters to Cosmos 45, 65, and 92. Cosmos 232 was launched 
from the Plesetsk site on July 16, 1968, while Cosmos 258 was launched 
from the Tyuratam site on December 10, 1968. They both were members 
of the recoverable reconnaissance payload series that carried supple- 
mental scientific instrument packages. Their payloads probably consis- 
ted of IR, UV, and visible sensors similar to those carried on Cosmos 
45, 65, and 92. 

2, Molniya 1 


The Molniya 1 series (Figure 26) was a first generation com- 
munications satellite series that was designed primarily to test and 
perfect a radio, telephone, and television communication relay system 
using earth satellites as active transponders and to test the system 
in operational use. The satellites were all launched from Tyuratam 
by A-2-E launch vehicles into highly elliptical orbits with apogees 
near 40,000 km and having 12-hour periods. Beginning in 1966, TV 
cameras were included on several of the Molniya 1 satellites in order 
to supplement the more detailed but smaller scale pictures obtained 
by the lower orbiting experimental Cosmos Meteor system satellites. 

These cameras were equipped with interchangeable lenses and various 
light filters. They were carried on the third through the tenth satel- 
lites of this series. 

Taken at satellite apogee, the pictures provided nearly full 
earth disk coverage and gave Soviet meteorologists the opportxmity to 
study large-scale cloud patterns over the Northern Hemisphere from a 
single photograph. With the initiation of the operational Meteor 
system satellites with their global cloudcover monitoring capabilities, 
the TV camera system was not included on later launches in the Molniya 1 
series . 


3. Meteor 


The fourth phase of the Soviet meteorological satellite de- 
velopment program began in March 1969 and is comprised, to date, of 13 
launches of fully operational meteorological satellites called Meteor 
(Figure 27). These satellites are under operational control of the 
Soviet Hydrometeorological Service. They are quite similar to the 
Cosmos Meteor system spacecraft both in configuration and instrumenta- 
tion and provide day and night imaging and radiation sensing capabilities. 
Meteor 1 through Meteor 7 were each equipped with a dual vidicon camera 
system, HRIR scanner, and actinometric equipment, which were developed 
and tested on the Cosmos flights. Meteor 8 through Meteor 13 had an 
additional instrument; an atmospheric sounder for obtaining atmospheric 
temperature and water vapor profiles. All observations of the Meteor 
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1 INSTRUMENTATION CAPSULE 

2 SOLAR CELL PANELS 

3 HIGH'DIRECTIQNAL ANTENNA 

4 EARTH SENSOR 

5 RADIATOR COOLER 

6 FUEL CELLS A SMALL JET THRUSTERS 

7 THRUSTER ASSEMBLY 

8 SUN SENSOR 

9 TV CAMERA 


Figure 26. Molniya 1 Communications Satellite 
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(Novosti from Sovfoto) 

Figure 27. Meteor 2 - Typical Meteor Satellite 
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satellites are synchronized to provide a complete synoptic view of the 
earth -atmosphere system, and the acquired data can be either transmitted 
directly to one of the three ground acquisition stations (Moscow, 
Vladivostok, or Novosibirsk) if within communication range or recorded 
for later transmission if beyond communication range. 

Meteor 10 through 13, in addition to the above experiments, 
were equipped with an APT camera system. The system is controlled by 
ground command and is operated only when the satellite is within com- 
munication range of APT receiving stations within the Soviet Union. 
Infrared imagery can also be transmitted in real time by using the APT 
capabilities . 

All the Meteor launches have been from the Plesetsk site, and 
the A-1 launch vehicle has been used to launch the Meteors into near- 
circular, near-polar, prograde orbits with apogees between 630 and 710 
km. The Soviets have been handicapped because they cannot achieve a 
retrograde (sun-synchronous), near-polar orbit from their launch site 
at Plesetsk; this would require a launch to the northwest directly over 
Greenland and Canada. A sun-synchronous orbit compensates for changes 
in illumination as the earth orbits about the sun by causing the satel- 
lite to pass over the same area when the sun is at the same zenith 
angle. The ESSA satellites accomplish this by being placed in orbits 
inclined at approximately 102°; the best the Soviets can do at present 
is the 81° inclination now used by the Meteor satellites. Meteor 5, 

10, 11, 12, and 13 have been placed in higher orbits (apogee = 890 km) 
to provide wider coverage. Their cameras have been improved to prevent 
any loss in resolution with the expanded coverage. 

The Meteor program will undergo considerable expansion in the 
future as the U.S.S.R. moves toward a versatile, integrated system of 
operational meteorological satellites. Present plans call for a three- 
level system of manned space stations and unmanned satellites to obtain 
observations of various scales of meteorological phenomena. In geo- 
synchronous orbits at altitudes of approximately 36,000 km, will be 
satellites designed to carry out near-continuous observations of the 
atmosphere on a global scale. Situated well below these geosynchronous 
satellites at heights of 1000 to 1500 km will be the second level of 
meteorological satellites. These spacecraft, which vdll probably be 
very similar to the present Meteor satellites, will be placed in polar 
or near-polar orbits to observe medium-scale and small-scale processes 
in the atmosphere and to obtain numerical meteorological data required 
for weather forecasting on a global and a local scale. The third level 
of satellites will be the lowest level and will consist of long-term 
manned space stations. The cosmonauts on board these stations will 
make visual observations of the geosphere and meteorological phenomena. 
Observations will also be made of tides, landslides and avalanches, dust 
and sand storms , tsunamis , hurricanes , and earthquakes . 
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Future research in expanding the capabilities of remote atmo- 
spheric sensors will involve both individual satellites of the Meteor 
system and special experimental research satellites of the Cosmos 
series. These improved sensors vfill then be installed on the satel- 
lites comprising the three-tiered system described above. 

D. The Program of France 


The French meteorological satellite program was initiated on 
December 12 , 1970, with the launch of PEOLE 1 [Figure 28), PEOLE 1 
was launched into a near-equatorial orbit by the Centre National 
d' Etudes Spatiales (CNES) from the Centre Spatial Guyanais, Kourou, 
French Guiana. PEOLE 1 was an experimental spacecraft designed to 
determine the feasibility of acquiring and relaying telemetered data 
on altitude, pressure, temperature, moisture, and winds from instru- 
mented earth-circling, constant level balloons. 

The second French meteorological satellite, EOLE, was launched 
from Wallops Island, Virginia, by NASA in the late summer of 1971 under 
a NASA/CNES cooperative agreement. EOLE, a gravity-gradient spacecraft, 
is an operational version of the earlier PEOLE spacecraft. An addi- 
tional mission objective is to prove the feasibility of using Doppler 
techniques during interrogation to determine both the range and range 
rate of each balloon and hence the upper level wind velocity. Over 500 
balloons were launched from three sites in Argentina during 1.5 years 
of this GARP-oriented experiment. 

E, The Program of the United Kingdom 


The United Kingdom’s meteorological satellite program is still in 
the developmental stage. Work is progressing on the development of a 
satellite that can participate in the World Weather Watch (WWW) . 

The first U.K. meteorological satellite, X-4 (Figure 29), is scheduled 
to be launched by NASA in 1974 on a Scout Rocket from the United States 
Western Test Range. The spacecraft will be placed in a low-altitude 
(500 km), circular, sun-synchronous orbit. While this experimental 
satellite is intended primarily to test a triaxial attitude control 
system, it will also carry two meteorological experiments: a low- 

resolution earth albedo sensor and a high -resolution infrared sensor 
similar to the selective chopper radiometer used in the Nimbus program. 

F. The Program of the European Space Research Organization 


The European Space Research Organization (ESRO) , a consortium of 
Western European countries , is developing meteorological spacecraft in 
order to participate in the GARP WWW observing network. Present plans 
call for ESRO to orbit one geosynchronous satellite in the mid- or late 
1970 ’s. This satellite will be quite similar in design and capability 
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Figure 28. Basic HOLE and PEOLE Satellite Configuration 
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Figure 29. 
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View of the British X-4 Experimental 
Meteorological Satellite 
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to the U,S. SMS/GOES satellite and will complete a five-satellite system 
of geostationary observation platforms (two U.S. SMS/GOES, one ESRO, 
one Japanese, and one Soviet) providing complete 24-hour global coverage. 
This system will be an integral part of the GARP observing network, 
particularly in the tropics . 

The European satellite was originally a French project called 
Meteosat. The 260-kg satellite, which was being developed by CNES, 
was to have been placed at about lO^E longitude in a 36,000-km geo- 
stationary orbit in 1975 by a NASA Thor-Delta launch vehicle. The 
instrumentation would have included IR (10.5 to 12.5 microns) and 
visible (0.5 to 0.7 micron) sensors to provide simultaneous images 
of the earth’s disk with resolutions at nadir of 6 and 3 km, respec- 
tively, and an IRLS capability similar to that on Nimbus 3 and 4 and 
EOLE. 


From its position in space, Met€osat would have provided complete 
coverage of the continent of Africa, the southern part of continental 
Europe tip to 50* to 60 *N latitude, and the adjacent oceans. The pro- 
ject, however, encountered funding problems and was taken over by 
ESRO, which renamed it the Geostationary European Meteorological Satel- 
lite (GEMS). Details on the design of GEMS are not available at this 
time because formal funding by ESRO has not been made as yet; however, 
it is quite probable that the design will be similar to Meteosat with 
the addition of a sounder to provide vertical temperature profiles. 

G. The Program of Japan 

Japan is in the process of developing a geosynchronotis satellite 
for participation in GARP. The spacecraft will be positioned over the 
Pacific Ocean and will provide near- continuous coverage of cloudcover 
conditions over East Asia and the Western Pacific. 

The project has not yet been formally funded, and complete infor- 
mation on the satellite's name and design is not available. 
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III. BRIEF DESCRIPTIONS OF THE SATELLITES AND INSTRUMENTATION 


Parts A, B, C, and D of this section are contained on the following 
pages. Machine-generated brief descriptions of the meteorological 
spacecraft and instrumentation developed in the United States comprise 
part A, which begins with Early Meteorological Satellites, Part B 
begins with the Cosmos Series and contains brief descriptions of the 
Soviet satellites and instrumentation. The descriptions in Part C 
refer to the French program, and the descriptions in Part D refer to 
the program of the United Kingdom. Reference nvimbers found after each 
description pertain to Section IV, the bibliography. 
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EARLY METEOROLOGICAL SATELLITE 


Preceding page blank 



A. THE PROGRAMS OF THE UNITED STATES 
1. Early Meteorological Satellites 


SPACECRAFT COMMON NAME- VANGUARD 2 NSS DC 10 59-00 1 A 

ALTERNATE NAMES- 1959 ALPHA 1 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 02/17/59 
APOGEE- 3320.00 KM ALT 
PERIGEE- 559.000 KM ALT 
PERIOD- 125.6 MIN 
INCLINATION- 32. SB DEG 

SPACECRAFT PERSONNEL 

PM - J .P . HAGAN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

VANGUARD 2 WAS AN EARTH-ORBITING SATELLITE DESIGNED TO MEASURE 
CLOUD-COVER DISTRIBUTION OVER THE DAYLIGHT PORTION OF ITS ORBIT, THE 
SPACECRAFT WAS A 9,8 KG MAGNESIUM SPHERE 50.8 CM IN DIAMETER. IT HAD AN 
ESTIMATED ORBIT LIFETIME OF 100 TO 250 YEARS. IT CCNTAINED TWO OPTICAL 
TELESCOPES WITH TWO PHOTOCELLS. THE SPHERE WAS INTERNALLY GOLD-PLATED ANO 
EXTERNALLY COVERED WITH AN ALUMINUM DEPOSIT COATED WITH SILICON OXIDE OF 
SUFFICIENT THICKNESS TO PROVIDE THERMAL CONTROL FOR THE INSTRUMENTATION. 
RADIO COMMUNICATION WAS PROVIDED BY A I-W, toa.03-HiZ TELEMETRY TRANSMITTER 
AND A 10-MW, lOa-MHZ BEACON TRANSMITTER THAT SENT A CCNTINUOUS SIGNAL FOR 
TRACKING PL»?POSE£. A COMMAND RECEIVER WAS USED TO ACTIVATE A TAPE RECORDER 
THAT RELAYED TELESCOPE EXPERIMENT DATA OVER THE TELEMETRY TRANSMITTER. BOTH 
TRANSMITTERS FUNCTIONED NORMALLY FOR 19 DAYS. THE SATELLITE WAS SPIN 
STABILIZED AT SO RPM, BUT TELEMETRY,. DA TA WERE POOR BECAUSE OF AN 
UNSATISFACTORY SPIN AXIS. THE POWER SUPPLY FOR INSTRUMENTATION WAS PROVIDED 
BY MERCURY BATTERIES. 

REFERENCES 

241, 275, 4E6, 497. 572. 573. 574, AM) 808. 


EXPERIMENT NAME- OPTICAL SCANNER NSSOC ID 59-00 lA-0 I 


EXPERIMENT PERSONNEL 

PI - W.G. STROUD NASA-GSFC GREENBELT. MD . 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 0308S9 

EXPERIMENT BRIEF DESCRIPTION 

TWO PHOTOCELLS, ONE AT THE FOCUS OF EACH OF TWO OPTICAL TELESCOPES, 
WERE USED AS PART OF A CLOUOCOVER EXPERIMENT. THE TELESCOPES WERE AIMED IN 
diametrically OPPOSITE DIRECTIONS AT AN ANGLE OF 45 DEG FROM THE SPIN AXIS 
OF Tie SATELLITE. TIC EXPERIHENT WAS DESlGrCO TO OBTAIN CLOUOCOVER DATA 
BETWEEN THE EQUATOR AND 35 TO 45 DEG N LATITUDE. AS THE SATELLITE CIRCLED 
THE EARTH. THE PHOTOCELLS MEASURED THE VARYING INTENSITIES OF SUNLIGHT 
REFLECTED FROM CLOUDS (ABOUT 80 PERCENT!, LAND MASSES (15 TO 20 PERCENT), 
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OTHER INFORMATION 

SPACECRAFT WT- 9.8 KG 

LAUNCH DATE- 02/17/59 
OPERAT ING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 030359 


NRL WASHINGTON. O.C. 

NRL WASHINGTON. O.C. 
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AND SEA AREAS fS PERCENTJ • THE SATELLITE SPIN AXIS CAUSED THE PHOTOCELLS TO 
SCAN THE EARTH IN SUCCESSIVE LINES. THE MEASURED REFLECTION INTENSITIES WERE 
STORED ON TAPE. SEPARATE SOLAR BATTERIES TURNED ON THE RECORDER ONLY KHEN 
THE EARTH SENEATH T^« SATELLITE WAS IN SUNLIGHT. THIS PROVIDED 50 MIN OF 
DATA PER ORBIT. CROUNO STATIONS INTERROGATED THE SATELLITE BY SIGNALING ITS 
COMMAND RECEIVER, WHICH CAUSED THE ENTIRE TAPE TO BE PLAYED BACK IN 60 SEC. 
THE TAPE WAS THEN ERASED AND REWOUND. EXPERIMENT ECUIFMENT FUNCTIONED 
NORMALLY. BUT DATA WERE POOR BECAUSE OF AN UNSATISFACTORY SATELLITE SPIN 
AX IS . 

REFERENCES 

341. 274. 27S. 486. 497. 49B , 572. 573, AND 824. 


♦•******44*44444+4*4******4**4*4***4444+**4*4 


spacecraft COMMON NAME- EXPLORER 6 NSS DC ID 59-004A 

ALTERNATE NAMES- ABLE 3. 1959 DELTA 1 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 12/19/59 
APOGEE- 41900.0 KM ALT 
PERIGEE- 237.000 KM ALT 
PERIOD- 754. MIN 
INCLINATION- 47.0 DEG 

SPACECRAFT PERSONNEL 
PM - J .C. LINDSEY 

PS - C.P. SONETT 

SPACECRAFT BRIEF DESCRIPTION 

EXPLORER 6 WAS A SMALL. SPHEROIDAL SATELLITE DESIGNED TO STUDY TRAPPED 
RADIATION OF VARIOUS ENERGIES. GALACTIC COSMIC RAYS. GEOMAGNETISM. RADIO 
PROPAGATION IN THE UPPER ATMOSPHERE, AND THE FLUX CF M! CHOMET EOR I T ES . IT 
ALSO TESTED A SCANNING DEVICE DESIGNED FOR PHOTOGRAPHING THE EARTH'S CLOUD 
COVER. THESE STUDIES WERE CARRIED OUT IN INTERPLANETARY SPACE AND WITHIN THE 
MAGNETOSPHERE. THE SATELLITE WAS LAUNCHED INTO A HIGHLY ELLIPTICAL ORBIT 
WITH AN INITIAL LOCAL TIME OF APOGEE OF 2100 HR. THE SATELLITE WAS SPIN 
STABILIZED AT 2. E HPS, WITH THE DIRECTION CF THE SPIN AXIS HAVING A RIGHT 
ASCENSION OF 217 DEG AND A DECLINATION OF 23 DEG. FOUR SOLAR CELL PADDLES 
MOUNTED NEAR ITS EQUATOR RECHARGED Tl€ STORAGE BATTERIES WHILE IN ORBIT. 

EACH EXPERIMENT EXCEPT THE TELEVISION SCANNER HAD TWO OUTPUTS. DIGITAL AND 
ANALOG. A UHF TRANSMITTER WAS USED FOR THE DIGITAL TELEMETRY AND THE TV 
SIGNAL. TWO VHF TRANSMITTERS WERE USED TO TRANSMIT THE ANALOG SIGNAL. THE 
VHF TRANSMITTERS WERE OPERATED CONTINUOUSLY. THE UHF TRANSMITTER WAS 
OPERATED FDR ONLY A FEW HOURS EACH DAY, ONLY THREE OF THE SOLAR CELL PADDLES 
FULLY ERECTED. AND THIS OCCURRED DURING SPIN UP RATHER THAN PRIOR TO SPIN UP 
AS PLANNED. CONSEQUENTLY. INITIAL OPERATION OF THE PAYLOAD POWER SUPPLY WAS 
63 PERCENT NOMINAL. AND THIS DECREASED WITH TIME. THE DECREASED POWER CAUSED 
A LOWER SIGNAL TO NOISE RATIO AFFECTING MOST OF THE DATA, ESPECIALLY NEAR 
APOGEE. ONE VHF TRANSMITTER FAILED ON SEPTEMBER 11. 1959. AND THE LAST 
CONTACT WITH TIC PAYLOAD WAS MADE ON OCTOBER 6* 1959, AT WHICH TIME THE 
SOLAR CELL CHARGING CURRENT HAD FALLEN BELOW THAT REQUIRED TO MAINTAIN THE 
satellite equipment. A TOTAL OF 827 HR OF ANALOG AMJ 23 HR OF DIGITAL DATA 
WAS OBTAINED. 


NASA-GSFC 
NA SA-ARC 


greenbelt. mo. 

MCFFETT FIELD, CALIF. 


OTHER INFORMATION 

SPACECRAFT WT- 64, KG 

LAUNCH DATE- 08/07/59 
OPERATING STATUS- INOPERABLE 
DATE LAST USAS.E 

DATA RECORDED- 100659 
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REFERENCES 


78, 80. 20C, 203. 214, 215, 360. 474. AND 662. 


EXPERIMENT NAME- TV OPTICAL SCANhER 


NSSDC ID 59-004A-05 


EXPERIMENT PERSONNEL 

*** “ BAKER U OF UTAH SALT LAKE CITV. UTAH 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 082559 

EXPERIMENT BRIEF DESCRIPTION 

THE TV OPTICAL SCANNER FLCWN ON EXPLORER 6 V AS AN IMPROVED VERSION OF 
THE TV system FIRST EMPLOYED ON PIONEER 2. THE EXPERIMENT CONSISTED OF AN 
OPTICAL UNIT CONTAINING A CONCAVE SPHERICAL HI RRCR AND PHQTOTH ANS I ST OR. A 
VIDEO AMPLIFIER, TIMING AND LOGIC CIRCUITS, AND TELEMETRY. THE EXPERIMENT 
MAS DESIGNED TO TEST THE FEASIBILITY OF USING SUCH INSTRUMENTATION TO OBTAIN 
LGIi-RESOLUTION DAYLIGHT CLOUDCOVER PHOTOGRAPHS. THE EXPLORER 6 SCANNER ALSO 
SERVED AS A FORERUNNER TO THE TV CAMERA SYSTEMS CARRIED ON LATER, MORE 
ADVANCED SATELLITES. THE SCANNER>S OPTICAL AXIS HAS DIRECTED 45 DEG AHAY 
FROM THE SPACECRAFT SPIN AXIS, HHICH HAS PARALLEL TO THE ORBITAL PLANE. THE 
VEHICLE'S SPIN FURNISHED THE LIME SCANNING. AND THE SPACECRAFT'S FORHARO 
MOTION ALONG ITS TRAJECTORY PROVIDED THE FRAME SCANNING. DURING A SCAN < ONE 
SPACECRAFT REVOLUTION!. A SINGLE SCAN SPOT (ELEMENT) CN EARTH HAS VIEWED AND 
TRANSMITTED BACK TO EARTH. DURING THE NEXT SPACECRAFT REVOLUTION. AN 
ADJACENT SPOT HAS SCANNED. THIS PROCEDURE HAS REPEATED UNTIL A LINE OF 64 
SUCH SPOTS WAS FORMED. THEN THE PROCESS WAS REPEATED TC FORM AN ADJACENT 
LINE OF ELEMENTS. AND SO ON. UNTIL A FRAME. OR PICTURE, WAS OBTAINED. THE 
SYSTEM COULD PRODUCE USEFUL PHOTOGRAPHS CNLY WHEN THE SPACECRAFT'S VELOCITY 
AND ORBITAL POSITION WERE SUCH THAT SUCCESSIVE LINES OVERLAPPED. (AT APOGEE 
FOR EXAMPLE, TFE TV LINES WERE SEPARATED BY A DISTANCE ABOUT EQUAL TO THEIR 
LENGTH, ANO HENCE NO MEANINGFUL PICTURE COULD BE OBTAINED.! DATA OBTAINED 
FROM THIS EXPERIMENT ARE LIMITED ANO OF EXTREMELY POOR QUALITY. PROPER 
SPACECRAFT ORIENTATION WAS NEVER ACHIEVED. RESULTING IN A CONSIDERABLE 
AMOUNT OF a_ANK SPACE BETWEEN SUCCESSIVE SCAN LINES. THE SCANNER'S LOGIC 
CIRCUITS ALSO FAILED TO OPERATE NORMALLY (ONLY EVERY FOURTH SCAN SPOT COULD 
BE SUCCESSFULLY REPRODUCED!, FURTHER REDUCING THE RESOLUTION. THE LAST 
USEFUL DATA WERE OBTAINED CN AUGUST 25, 1959. 

REFERENCES 

7B, 214. ANO 215. 


♦♦*** 44 ** 4 * *•*•••♦** ♦★*♦■*♦♦ ***«*«** 4 «* 4 ** * 44 * 44444 


SPACECRAFT COMMON NAME- EXPLORER 7 NSSDC ID 59-009A 

ALTERNATE NAMES- 1959 IOTA 1. S lA 


ORBITAL information 

ORBIT TYPE- GEOCENTRIC 


OTHER INFORMATION 

SPACECRAFT WT- 41.50 KG 
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EPOCH DATE- 10/1</S« 

apogee- S«2.000 km alt 
perigee- 571. goo KM ALT 
PERIOD- 101.4 min 
INCLINATION- £0.3 DEG 


LAUKCH date- 10/13/59 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 082461 


SPAC ECRAFT 
PM - H.E. 
PS - 


PERSONNEL 

LAGOW 

UNKNOWN 


NASA-GSFC 

UNKNOWN 


GREENBELT. «D. 


SPACECRAFT BRIEF DESCRIPTION 

EXPLORER 7 WAS DESIGNED TC MEASURE SOLAR X-RAY AND LYMAN-ALPHA FLUX. 
trapped ENERGETIC PARTICLES, AND HEAVY PRIMARY COSMIC RAYS (Z GREATER THAN 
51. ADDITIONAL OBJECTIVES INCLUDED COLLECTING DATA ON Ml CROMET EORO ID 
PENETRATION AND MOLECULAR SPUTTERING AND STUDYING THE EART H-ATMOSP HERE HEAT 
BALANCE, the SP I N- STAB 1L I ZED SATELLITE'S EXTERNAL STRUCTURE CONSISTED OF TWO 
TRUNCATED CONICAL FIBERGLASS SHELLS JOINED BY A CYLINDRICAL ALUMINUM CENTER 
SECTION. THE SPACECRAFT WAS 75 CM WIDE AT ITS EQUATOR AND ABOUT 75 CM HIGH. 
MOUNTED ON BOTH THE UPPER AND LOWER SHELLS WERE APPROXIMATELY 3000 SOLAR 
CEL_S. THE SPACECRAFT WAS ALSO POWERED BY IS NICKEL-CADMIUM BATTERIES THAT 
WERE POSITIONED ON ITS EQUATOR NEAR THE CUTER SKIN AS AN AID IN MAINTAINING 
A PROPER SPIN RATE. TWO CROSSED DIPOlf Cl W. 20 WIZ) TELEMETRY ANTENNAS 
projected outward from THE center SECTICN. and A 108-MHZ CLDVEHLEAF ANTENNA 
USED FOR TRACKING WAS MOUNTED ON THE BOTTOM OF THE LOWER SHELL. LOCATED 
AROUND THE PERIPHERY OF THE CENTER SECTICN WERE FIVE EOLCMET ERS FOR THERMAL 
RADIATION MEASUREMENTS AND THREE COS M ICRCME TE OROI O DETECTOR CELLS. A 
CYLIIffiRICAL ION CHAMBER (LIF WI NOOWI AND A BE X-RAY CHAMBER WERE LOCATED ON 
OPPOSITE SIDES OF THE UPPER CONE. AND A COSMIC-RAY GEIGER COUNTER WAS 
LOCATED ON THE VERY TOP. A PRIMARY COSMIC-RAY lONIZATICN CHAMBER WAS LOCATED 
WITHIN THE CENTER PORTION OF THE UPPER CCNE. USEFUL REAL-TIME DATA WERE 
TRANSMITTED FROM LAUNCH UNTIL FEBRUARY 1961 AND INTERMITTENTLY UNTIL AUGUST 
24. 1961. 


REFERENCES 

79, 81, 82, 121, 241, 359. 380, S22 . 529, 572, 574, ANO 644. 


EXPERIMENT NAME- THERMAL RADIATION 


NSSOC ID 59-009 A-01 


EXPERIMENT PERSONNEL 

PI - V.E. SUOMI U OF WISCONSIN MADISON. WIS. 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 022861 

EXPERIMENT BRIEF DESCRIPTION 

THE EXW-ORER 7 THERMAL RADIATION EXPERIMENT WAS DESIGNED TO MEASURE 
INCIDENT AND REFLECTED SOLAR UV RADIATION ANO TERRESTRIAL IR RADIATION IN 
ORDER TO OBTAIN A BETTER UNDERSTAND! Mi OF THE DRIVING FORCES OF THE 
EART H-ATMOSP HERE SYSTEM. THE PRIMARY INSTRUMENTATION CONSISTED OF FIVE 
bolometers IN THE FORM OF HOLLOW SILICR HEMISPHERES THAT WERE THERMALLY 
INSULATED FROM BUT IN CLOSE PROXIMITY TO SPECIALLY ALUMINIZED MIRRORS. THE 
hemispheres thereby behaved «RV much like isolated spheres in SPACE. TWO OF 
THE hemispheres HAD BLACK COATINGS AM> RESPONDED ABOUT EQUALLY TO SOLAR AND 
terrestrial radiation, a third hemisphere, which WAS WHITE, WAS MORE 
SENSITIVE TO TERRESTRIAL RADIATION THAN TO SOLAR RADIATION. A FOURTH, WH'ICH 
HAD A GOLD METAL SURFACE* WAS MORE SENSITIVE TO SOLAR RADIATION THAN TO 
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terrestrial radiation, a tabqr-sorfaced hemisphere, ppctecteo from direct 

SUNLIGHT. WAS USED TO MEASURE THE REFLECTED SUNLIGHT. A GLASS-COATEO BEAD 
THERMISTOR WAS MOUNTED PN THE TOP OF EACH HEMISPHERE TC MEASURE THE 
TEMPERATURE. A COMPLETE SET CF FOUR TEMPERATURE OBSERVATIONS AND ONE 
REFERENCE SAMPLE REQUIRED 30 SEC. THUS. IN EACH ORBIT. ABOUT 180 TEMPERATURE 
MEASUREMENTS COULD BE OBTAINED. THE EXPERIIENT WAS A SUCCESS. AND USABLE 
DATA WERE OBTAINED FROM LAUNCH UNTIL FEBRUARY 28. 1961. 


REFERENCES 

121. 132. 19B. 241. 318, 473, 490, 529. 530. 573, 614. 674, 709, 779, 

835. 836. E38. 839. 845. AND 847. 
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TIROS SERIE 


Preceding page blank 

ipj 


2. Tiros Series 


SPACECRAFT COMMON NAME- TIROS 1 NSSDC ID 60-002B 

alternate names- I960 BETA 2 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 04/01/60 
APOGEE- 750.000 KM ALT 
PERIGEE- 693.000 KM ALT 
PERIOD- 99.16 MIN 
INCLINATION- 46.4 OEG 

SPACECRAFT PERSONNEL 
PM - «.G. STROUD 
PS - AERO. AND METEO. 

SPACECRAFT BRIEF DESCRIPTION 

TIROS I (TELEWISION AND INFRARED OBSERVATION SATELLITEl. THE FIRST 
heather SATELLITE. HAS DESIGNED TO TES T THE FEASIBILITY OF OBTAINING AND 
USING TV CLOUOCOVER PICTURES FRCM SATELLITES. THE SPIN-STABILIZED SATELLITE 
HAS IN THE FORM OF AN IB-SIDED RIGHT PRISM. 107 CM ACFCSS OPPOSITE CORNERS 
AND 56 CM HIGH. HITH A REIOFORCEO BASEPLATE CARRYING MOST OF THE SUBSYSTEMS. 
AND A COVER ASSEMBLY (HAT). ELECTRICAL PCHER HAS SUPPLIED TO THE SPACECRAFT 
BY APPROXIMATELY 9000 I- BY 2-C M SILICON SOLAR CELLS MCUnTEO ON THE COVER 
ASSEMBLY AND BY 21 NICKEL-CADMIUM BATTERIES. A SINGLE MCNOPOLE ANTENNA FOR 
RECEPTION OF GROUND COMMANDS EXTENDED OUT FROM THE TOP OF THE COVER 
ASSEMBLY. A PAIR OF CROSSED-OI POLE TELEMETRY ANTENNAS (235 MHZ I PROJECTED 
DOHN AND diagonally OUT FRCM THE BASEPLATE. MOUNTED AROUND THE EDGE OF THE 
BASEPLATE HERE FIVE DIAMETRICALLY OPPOSED PAIRS OF SMALL. SOLID-FUEL 
THRUSTERS THAT MAINTAINED THE SATELLITE SPIN RATE BETHEEN 8 AND 12 RPM. THE 
SATELLITE HAS EQUIPPED HiTH THQ 1 . 27-C M-OI AMETEH VIDICQN TV CAMERAS. ONE 
HIDE ANGLE AND ONE NARROH ANGLE. FOR TAKING EARTH CLOUCCOVEH PICTURES. THE 
PICTWES HERE TRANSMITTED DIRECTLY TO A GROUND RECEIVING STATION OR MERE 
STORED IN A TAPE RECORDER CN BOARD FOR LATER PLAYBACK. DEPENDING ON WHETHER 
THE SATELLITE HAS HITHIN OR BEYCNO THE CCMMUNI CATI CN RANGE OF THE STATION. 
THE SATELLITE PERFORMED NORMALLY FROM LAUNCH UNTIL JUKE 15. 1960. WHEN AN 

ELECTRICAL POHER FAILURE PREVENTED FURTHER USEFUL TV TRANSMISSION. 

REFERENCES 

57, 145, 219. 241. 260. 316, 359, 40S. 511. 551, 572. 573. 574. 639, 

675. 700, 772. 7£9. 833, AND 924. 


OTHER INFORMATION 

SPACECRAFT HT- 120. KG 

LAUNCH DATE- 04/01/60 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

OAT A HECOROEO- 051560 


NASA-GSFC 
DIV NASA-GSFC 


GREEN6ELT. MO. 
GREENBELT. MD. 


EXPERIMENT NAME- TELEVISION CAMERA SYSTEM NSSDC ID 6O-002S-0I 

EXPERIMENT PERSONNEL 

PI - H.I. BUTLER NASA-GSFC GREENBELT, MO. 

OPER AT IN G status- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 061 560 

EXPERIMENT BRIEF DESCRIPTION 


Preceding page blank 
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THE TIROS J TV SYSTEM WAS DESIGNED TG TEST THE FEASIBILITY OF 
OBTAINING CLOODCOVER PICTURES FROM AN ORBITING SPACECRAFT. THE EXPERIMENT 
CONSISTED OF TWO INDEPENDENT TV CAMERAS. MAGNETIC TAPE RECORDERS. AND TV 
TRAN^ITTERS. THE TWO SENSCR UNITS WERE CAPABLE CF EITHER CONCURRENT OR 
independent OPERATION. THE CAMERAS. ONE WIDE ANGLE <104 DEGI AND ONE NARROW 
ANGLE 112 DEG). WERE MQONTED ON THE BASEPLATE OF THE SPACECRAFT WITH THEIR 
OPTICAL AXES PARALLEL TO THE SPIN AXIS OF THE SPACECRAFT. WHICH WAS IN THE 
ORBITAL PLANE. TFE CAMERAS WERE AUTOMATICALLY TRIGGERED INTO ACTION ONLY 
WHEN THEY CAME IN VIEW OF THE EARTH. THE SPACECRAFT COULD TRANSMIT THE 
PICTURES IN REAL TIME. WHEN IT WAS WITHIN RANGE OF A COMMAND AND DATA 
ACQUISITION ICDA ) STATION. OR C CULO RECORD THE PICTURES CN MAGNETIC TAPE FOR 
SUBSEQUENT TRANSMISSION TO A CDA STATION. THE TV CAMERAS USED 500 -SC AN-L IN E. 
1. 27-CM-OIAMETER VIDICONS. the recorders COULD STORE UP TO 32 FRAMES OF 
EARTH CLOUOCOVER PICTURES. TRANSMISSION OF THE 32-FRAME SEQUENCE WAS 
ACCOMPLISHED IN lOO SEC BY A 2-W FM TRANSMITTER OPERATING AT A NOMINAL 
FREQUENCY OF 235 MHZ. AT NOMINAL ATTITUDE AND ALTITUDE < APPROX IMAT B.Y 700 
KMl. A PICTURE TAKEN BY THE WIDE-ANGLE CAMERA COVERED A 1200- BY t 200-KM 
SQUARE WITH A SPATIAL RE SOLLTI ON OF 2.5 TO 3 , 0 KM AT NADIR. THE NARROW-ANGLE 
CAMERA COVERED A 120- BY I20-KM SQUARE AND HAD A RESOLUTION OF 0.3 TO 0.8 
KM. THE EXPERIMENT WAS CAPABLE CF PRCOUCING DAYTIME CLCUDCDVER PICTURES FOR 
THE REGION 5E DEG SOUTH TO 55 DEG NORTH LATITUDE. THE EXPERIMENT WAS A 
SUCCESS, WITH OVER 19.000 OF THE TRANSMITTED TV PICTURES BEING USED FOR 
OPERATIONAL WEATHER ANALYSIS AND FORECASTING PURPOSES. DATA FROM THIS 
EXPERIMENT ARE AVAILABLE FRCM THE NATIONAL CLIMATIC CENTER. ASHEVILLE. NORTH 
CAROLINA. FOR A COMPLETE INDEX CF THESE DATA, SEE *CATALDG OF MET EQRDLOGIC A_ 
SATELLITE DATA - TIROS 1 TELEVISION CLOUD FWOTCGPAFMY* FDR SALE FROM THE 
U.S. SUPERINTENDENT OF DOCUMENTS. AN ADDITIONAL SET OF PHOTOGRAPHS 15 
RETAINED AT THE NASA-GSFC LIBRARY FOR REFERENCE PURPOSES. AN INDEX OF THESE 
PHOTOGRAPHS IS AVAILABLE THROUGH NSSDC. 


REFERENCES 

36. 

67A, 74A. 


241. 371. 364. 
791, 8S5, 902, 


409. 422. 437 , 
919 . 922 . 927 , 


4S7. 456, 460. 
AND 933. 


573, 582, 591, 


650. 


***** ********************************************* 


SPACECRAFT COMMON NAME- TIROS 2 NSS DC ID 60-016A 

ALTERNATE NAMES- 1960 PI 1, A 2 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 11 ✓27/60 
APOGEE- 626,000 KM ALT 
PERIGEE- 533.000 KM ALT 
PERIOD- 98.27 MIN 
INCLINATION- 48.534 DEG 

SPACECRAFT PERSONNEL 
PM - R.A, STAMPFL 
PS - AERO. AND METED. 

SPACECRAFT BRIEF DESCRIPTION 

TIROS 2 ITELEVISION AND INFRARED OBSERVATION SATELLITE! WAS A 
SPIN -stabilized METEOROLDGICAL spacecraft designed to TEST EXPERIMENTAL 
TELEVISION TECHTJ tOUES AND INFRARED EIXJIPMENT. THE SATELLITE WAS IN THE FORM 


OTHER I NF ORMAT I ON 

SPACECRAFT WT- 125. KG 

LAUNCH DATE- 11/23/60 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 09276! 


NA SA-GSFC 
DIV NASA-GSFC 


GHEENBELT. MD. 
GBEENBELT, MO. 
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OF AN 18-SIDED' RIGHT PRISM, 107 CM IN DIAMETER AND 56 CM HIGH, THE TOP AND 
SIDES OF THE SPACECRAFT WERE COVERED MI TH APPROXIMATELY 9000 1- BY 2-CM 

SILICON SOLAR CELLS, TIROS 2 WAS EQUIPPED WITH TWO INDEPENDENT TELEVISION 
CAMERA SUBSYSTEMS FOR TAKING CLCUDCOVER PICTURES, PLUS A FIVE-CHANNEL 
MEDIUM-RESOLUTION SCANNING RADI CMETER AND A TWO-CMANNEL NOPVSCANNING 
LOW-RESOLUTION RADIOMETER FOR MEASURING RAOIATICN FRCM THE EARTH AND ITS 
ATMOSPHERE, THE SATELLITE SPIN RATE WAS MAINTAINED BETWEEN 8 AND 12 RPM BY 
THE USE OF FIVE DIAMETRICALLY OPPOSED PAIRS OF SHALL, SOLID-FUEL THRUSTERS. 
THE SATELLITE SPIN AXIS COULD BE ORIENTED TO WITHIN I- TO 2-DEG ACCURACY BY 
USE OF A MAGNETIC ATTITUDE CONTROL DEVICE CONSISTING CF 250 CORES OF WIRE 
WOUND AROUND THE OUTER SURFACE CF THE SPACECRAFT. THE INTERACTION BETWEEN 
THE INDUCED MAGNETIC FIELD IN THE SPACECRAFT AND THE EARTH'S MAGNETIC FIELD 
PROVIDED THE NECESSARY TORQUE FOR ATTITUDE CCNTPOL, THE SPACECRAFT PERFORMED 
NORMA.LY FROM LAUNCH UNTIL SEPTEMBER 27, 1961, WHEN THE LAST EXPERIMENT 
FAILED, A MORE CCMPLETE DESCRIPTION AND PERFORMANCE SUMMARY OF TIROS 2 IS 
PRESENTED IN THE JOURNAL OF THE BRITISH INTERPLANETARY SOCIETY, VOL, 19, 
PAGES 386-409. 1963-64. 


REFERENCES 

84. 145, 

700. 743. 772, 


218, 219. 260, 331, 402, 511, 

769. 790. 8IC, 833, AtO 924, 


572. 57 3. 574. 60 3. 6 39, 675, 


EXPERIMENT name- WIDEFIELD RAOICMETER 


KSSDC ID 60-016A-01 


EXPERIMENT PERSONNEL 

PI - R.A. HANEL NASA— GSFC GREENBELT, MD, 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 092761 

EXPERIMENT BRIEF DESCRIPTION 

THE TIROS 2 LOW-RESOLUTION, NONSCANNING, TWO-CHANNEL RADIOMETER 
MEASURED THE THERMAL AND REFLECTED SC3.AR RAOIATICN FRCM THE EART H- ATMQSP HERE 
SYSTEM. THE RAOICMETER CONSISTED OF TWO DETECTORS - ONE BLACK AND ONE WHITE 
THERMISTOR BOLOMETER. EACH OF THE DETECTORS WAS MOUNTED IN THE APEX OF A 
HIGHLY REFLECTIVE MYLAR CONE, THE BLACK DETECTOR HESPCNDEO EOJALLY TO 
REFLECTED SOLAR RADIATION AND LCNG-WAVE TERRESTRIAL RADIATION (0.2 TO 50 
MICRONS). THE WHITE DETECTOR REFLECTED SCLAR AND VISIBLE RADIATION AND 
MEASURED JNLY LCNG-WAVE THERMAL RADIATION <5 TO 50 MICRONS). THE OPTICAL 
AXIS OF EACH DETECTOR WAS PARALLEL TO THE SATELLITE SPIN AXIS. THE FIELD OF 
VIEW OF THE DETECTORS WHEN VIEWING THE EARTH DIRECTLY BELOW THE SATELLITE 
WAS A CIRCLE OF 632 KM DIAMETER (50-CEG FIELD OF VIEW). THIS AREA WAS WITHIN 
THE FIELD OBSERVED OY THE WIDE-ANGLE TELEVISION CAMERA, AND THUS A DIRECT 
MEASURE OF THE HEAT BALANCE OF THE EARTH-ATMOSPHERE SYSTEM VIEWED IN ANY OF 
THE PICTURES WAS PROVIDED. THE RADIATION DATA WERE RECORDED ON A 
CONTINUOUSLY RUNNING ENDLESS LOCP MAGNETIC TAPE THAT CCMPLET EO ITS CYCLE IN 
AUOUT 100 MIN. DATA OLDER THAN 100 MIN WERE ERASED AS NEWER DATA WERE 
RECORDED, THE EXPERIMENT PERFORMED NORMALLY. BUT THE QUALITY OF THE DATA WAS 
VERY POOR BECAUSE THE SENSITIVITY OF THE DETECTORS WAS LOWER THAN EXPECTED, 
THERE WAS ALSO EXCESSIVE THERMAL COUPLING BETWEEN THE RADIOMETER DETECTORS 
AND THE SATELLITE. THE WHITE DETECTOR DID NOT TOTALLY REFLECT THE SOLAR 
RADIATION OR ABSCR0 THE LONG-WAVE TERRESTRIAL INFRARED EMISSION. 
CONSEQUENTLY, THE COLLECTED DATA WERE TOO AM8IGOCUS FOP REDUCTION OR 
ANALYSIS. THE EXPERIMENT IS DESCRIBED IN GREATER DETAIL IN N/6A DOCUMENT TN 
D-614. 'THE TIROS LOW RESOLUTION RADIOMETER.* IDENTICAL EXPERIMENTS WERE 
FLOWN ON TIROS 3 AND 4, 
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REFERENCES 


tOSt 313. 3X8, 329, 990, 49X » 
experiment name- scanning RAOICMETER 


573, 574. 674, 686, AND 839. 

NSSDC ID 60-016A-02 


EXPERIMENT PERSONNEC 

P1 - J.D. BARKSDALE NASA-GSFC GREENBELT. MO. 

OPERATING status- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 042261 

experiment brief DESCRIPTION 

THE SCANNING RADIOMETER OF THE TIROS 2 METEQROLCG ICAL SATELLITE 
measured the EMITTED AND REFLECTED RADIATION OF THE EARTH AND ITS 
ATMOSPHERE. THE FIVE-CHANNEL RADIOMETER SCANNED THE EARTH AND SPACE AS THE 
SATELLITE SPUN ABOUT ITS AXIS. THE RADIOMETER'S BI-DIRECTIONAL OPTICAL AXES 
MERE INCLINED TO THE SATELLITE SPIN AXIS AT ANGLES OF 45 AND 135 DEG. THE 
SENSOR USED BOLOMETER DETECTORS AND FILTERS TC LIMIT THE SPECTRAL RESPONSE 
AND TO PROVIDE CCMPREHENSI VE DATA BY MEASURING RADIATION INTENSITIES IN 
SELECTED PORTIONS OF THE INFRARED SPECTRUM. THE SPECTRAL BANDMIDTH OF EACH 
CHANNEL < IN MICRONS! AND ITS ASSOCIATED PARAMETER MERE - CHANNEL 1, 6.0 TO 
6.5 IHATER VAPOR ABSORPTION). CHANNEL 2, 8.0 TO 12.0 f ATMOSPHER IC MINDOW). 
CHANNEL 3. 0,2 TO 6.0 (REFLECTED SOLAR RAOIATICN). CHANNEL 4, 7.5 TO 30 
(TERRESTRIAL RADIATION), AND CHANNEL 5, O.SS TO 0.75 (RESPONSE OF TV 
SYSTEM). INITIALLY. ALL CHANNELS PERFORMED NORMALLY. HOWEVER, CHANNELS 1 AND 
4 gradually DETERIORATED AND BY JANUARY 1961 WERE USELESS, THE SIGNAL TO 

NOISE RATIO OF CHANNELS 3 AND 5 HAS EXTREMELY LOW, AND THE OUTPUT WAS HIGHLY 

QUESTIONABLE. FIVE MONTHS OF TERRESTRIAL RAOIATICN MEASUREMENTS WERE 
OBTAINED FOR THE REGION BETWEEN 5S DEG N AND SS DEG S LATITUDE BEFORE THE 

RADIOMETER CHOPPER MOTOR FAILED ON APRIL 22, 1961. A COMPLETE DESCRIPTION OF 

THE TIROS 2 RADIOMETER EXPERIMENT CAN BE FOUND IN VhE JOURNAL OF THE OPTICA- 
SOCIETY OF AMERICA. VOL. 51. NO. 12. 1386-1393. DECEMBER 1961. 

REFERENCES 

IDS. 289. 314. 317, 318. 330. 361, 362, 385. 487. 490. 495, 496. 499, 

574, 596, 606, 6 C 4 , 674 , 686 , 7 50 , 818 . 839 , 891 , 896 . 898 , 926 , 931, AND 

934. 


EXPERIMENT NAME- TELEVISION CAMERA SYSTEM 


NSSDC 10 60-016A-03 


EXPERIMENT PERSONNEL 

PI - H.l. BUTLER NASA-GSFC GREENBELT. MD. 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 092761 

EXPERIMENT BRIEF DESCRIPTION 

The TIROS £ TV SYSTEM MAS DESIGNED TO FURTHER RESEARCH TOWARD 
OBTAINING AND USING TV CLOUDCOVER PICTURES FROM SATELLITES. THE EXPERIMENT 
CONSISTED OF TWO INDEPENDENT PAIRS OF TV CAMERAS, MAGNETIC TAPE RECORDERS, 
AND TV TRANSMITTERS. THE THO SENSOR LNITS WERE CAPABLE OF CONCURRENT OR 
INDEPENDENT OPERATION. THE CAMERAS. ONE WIDE ANGLE 1104 OEG) AND ONE NARROW 
ANO.E (12 OEG). MERE MOUNTED ON THE BASEPLATE OF THE SPACECRAFT WITH THEIR 
OPTICAL AXES PARALLEL TO THE SPIN AXIS. WHICH WAS IN THE ORBITAL PLANE. THE 
CAMERAS WERE AUTOMATICALLY TRIGGERED INTO ACTION ONLY WHEN THEY CAME IN VIEW 
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OF THE EARTH. THE PICTURES HERE TRANSMITTED DIRECTLY TC EITHER OF TWO GROUND 
RECEIVING STATIONS OH STORED ON MAGNETIC TAPE FOR LATER PLAYBACK. DEPENDING 
ON WHETHER THE SATELLITE MAS WITHIN C3R BEYCND THE CONNUNICAT ION RANGE OF THE 
STATION. THE TV CAMERAS USED 500-SCAN-LINE. I . 27-C M-0 I AMET ER VIDICONS. THE 
recorders COt/LO STORE UP TO 32 FRAMES OF PICTURES. TRANSMISSION OF THE 
32-FRAME SEQUENCE WAS ACCOMPLISHED IN 100 SEC BY A 3-W FM TRANSMITTER 
OPERATING AT A NOMINAL FREQUENCY OF 23 7 MHZ. AT NOMINAL ATTITUDE AND 
ALTITUDE I APPROX IRATELY 700 KM). A PICTURE TAKEN SV THE WIDE-ANGLE CAMERA 
COVERED A 1200- BY 1200-KM SQUARE WI TH A SPATIAL RESOLUTION OF 2,5 TO 3.0 KM 
^ NADIR. THE NARROW-ANGLE CAMERA COVERED A 120- BY 1 20-KM SQUARE AND MAO A 

Resolution of 0.3 to o.s km. the experiment was capable of producing daytime 

CLOUDCOVER PICTURES FOR THE REGION 55 DEG S TO 5S OEG N LATITUDE. DEPOSITS 
ON the LENS OF THE MIOE-ANGLE CAMERA CAUSED ALL ITS PICTURES TO BE UNUSABLE. 
THE REMAINING CAMERA OPERATED NCRMALLY UNTIL FEBRUARY 1, 1961, AND 
SPORADICALLY THEREAFTER UNTIL SEPTEMBER 27. 1961. THE EXPERIMENT WAS A 
SUCCESS. WITH OVER 25.000 USABLE PICTURES TRANSMITTED. DATA FROM THE 
EXPERIMENT ARE AVAILABLE FRCM THE NATIONAL CLIMATIC CENTER. ASHEVILLE. NORTH 
CAROLINA. FOR AN INDEX OF THESE DATA. SEE 'CATALOG OF METEOROLOGICAL 
SATELLITE DATA - TIROS 2. TELEVISION CLOUD PHOTOGRAPHY.' FOR SALE FROM THE 
U.S. SUPERINTENDENT OF DOCUMENTS. 

REFERENCES 

37. 3B4. 4C8. 4S7, 460. 650. AM) 695. 
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SPACECRAFT COMMON NAME- TIROS 3 
ALTERNATE NAMES- 1961 HHO 1, A 3 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 07712/61 
APOGEE- 702.000 KM ALT 
PERIGEE- 631.000 KM ALT 
PERIOD- 100.4 MIN 
INCLINATION- 47.896 OEG 


NSSOC ID 61-017A 


OTHER lAFORMATION 

SPACECRAFT WT- 129. KG 

LAUNCH DATE- 07/12/61 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 012362 


SPACECRAFT PERSONNa. 

PM - R.M. RAODS NASA-GSFC GREENBELT. MD. 

PS - AERO. AND METED. OI V NASA-GSFC GREENBELT, MO. 

SPACECRAFT BRIEF DESCRIPTION 

TIROS 3 ITELEVISION AND I IF'RAREO OBSERVATION SATELLITE) WAS A 
SP IN-ST ABILtZeO METEOROLOGICAL SPACECRAFT DESIGNED TO TEST EXPERIMENTAL 
television TEClfXIOUES AND INFRARED EQUIPMENT. THE SATELLITE WAS IN THE FORM 
OF AN 18-SlOED RIGHT PRISM. 107 CM IN DIAMETER AND 56 CM HIGH. THE TOP AND 
SIDES OF THE SPACECRAFT WERE COVERED WITH APPROXIMATELY 9000 I- BY 2-CM 
SILICON SOLAR CELLS. TIROS 3 WAS EQUIPPED WITH TWO INDEPENDENT TELEVISION 
CAMERA SUBSYSTEMS FOR TAKING CLCUOCOWER PICTURES. PLUS A TWO-CHANNEL 
LOW-RESOLUTION RADIOMETER. AN OMNIDIRECTIONAL RADIOMETER. AND A FIVE-CHANNEL 
INFRARED SCANNING RADIOMETER. ALL THREE RADI CMETERS WERE USED FOR MEASURING 
RADIATION FROM THE EARTH AND ITS ATMOSPHERE. THE SATELLITE S^IN RATE WAS 
maintained BETWEEN 6 AND 12 RPM BY TIC USE OF FIVE DIAMETRICALLY OPPOSED 
PAIRS OF SMALL, SOLID-FUEL THRUSTERS. THE SATELLITE SPIN AXIS COULD BE 
ORIENTED TO WITHIN I- TO 2-DEG ACCURACY BY USE OF A MAGNETIC CONTROL DEVICE 
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CONSISTING OF 25C CORES OF HIRE WOUND ARCUNO THE QUTEP SURFACE QF THE 
SPACECRAFT. THE INTERACTION BETWEEN THE INDUCED MAGNETIC FIELD IN THE 
^ACECRAFT AND THE EARTH*S MAGNETIC FIELD PHCVIOED THE NECESSARY TORQUE FOR 
attitude CONTROL. THE FLIGHT CONTROL SYSTEM ALSO OPTIMIZED THE PERFORMANCE 
OF THE SOLAR CELLS AND TV CAMERAS AND PRCTECTEO THE FIVE-CHANNEL INFRARED 
radiometer from PROLONGED EXPOSURE TC DIRECT SUNLIGHT. THE SPACECRAFT 
PERFORMED NORMALLY UNTIL NOVEMBER 30. 1961. AND SPCRADICALLY UNTIL JANUARY 

23. 1962. IT WAS DEACTIVATED ON FEBRUARY 28. 1962. A MCRE COMPLETE 

description and PERFORMANCE SUMMARY CF TIROS 3 IS PRESENTED IN THE JOURNAL 
INTERPLANETARY SOCIETY, VCL. 19. 386-409, 1963-64. 


218. 219. 260. 331. 511. 533 . 57 1. 57 2. 573. 574, 603. 621. 
743, 772, 789, 790. 810. 833. 897. AND 924. 


OF THE BRITISH 

references 

84. 145. 

639, 675. 700, 


experiment NAME- LOW-RESOLUTION CMN I O I RECT I ON AL 
RAD IOMETER 


NS3DC 


ID 61-017A-0 


f 


EXPERIMENT PERSONNEL 

PI - V.E, SUOMI U CF WISCONSIN MADISON, WIS. 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 102061 

experiment BRIEF DESCRIPTION 

THE TIROS S LOW-RESOLUTION OMNIDIRECTIONAL RAOICMETEH CONSISTED 
PRIMARILY OF TWO SETS OF BOLOMETERS IN THE FCRM CF HOLLOW ALUMINUM 
HEMISPHERES, MOUNTED ON OPPOSITE SIDES OF THE SPACECRAFT. WHOSE OPTICAL AXEf' 
WERE PARALLEL TO THE SPIN AXIS. THE BOLOMETERS WERE THERMALLY ISOLATED FROM 
BUT IN CLOSE PROXIMITY TO REFLECTING MIRRORS SO THAT THE HEMISPHERES BEHAVEO 
VERY MUCH LIKE ISOLATED SPHERES IN SPACE. THE EXPERIMENT WAS DESIGNED TO 
MEASURE THE AMOUNT OF SOLAR ENERGY ABSORBED, REFLECTED, AND EMITTED BY THE 
EARTH AND ITS ATMOSPHERE. ONE BCLCNETER IN EACH SET WAS PAINTED BLACK. AND 
ONE WAS PAINTED WHITE. THE BLACK BOLOMETER ABSORBED MOST OF THE INCIDENT 
RADIATION WHILE THE WHITE BOLOMETER WAS SENSITIVE MAINLY TO RADIATION WITH 
WAVELENGTHS LONGER THAN APPROXIMATELY 4 MICRCNS. REFLECTED AND EMITTED 
RADIATION COULD THUS BE SEPARATED. THE SENSOR TEMPERATURES WERE MEASURED BY 
THERMISTORS FASTENED TO THE INSIDE OF THE HOLLOW HEMISPHERES. THE SENSOR 
TEMPERATURES. TAKEN EVERY 29 SEC, WE fS AN AVERAGE OF THE TWO TEMPERATURES 
FROM THE MATCHED THERMISTORS. THE EXPERIMENT WAS A SUCCESS. AND USABLE OAT At 
WERE RECEIVED FROM JULY 12. 1961, TO OCTCBER 20, 1961. IDENTICAL EXPERIMENTS, 
were FLOWN ON TIROS 4 AND 7. AND A SIMILAR ONE WAS CARRIED ON EXPLORER 7. 

REFERENCES 

243. 318. 490, 531, 686. 687, 688, 839. 845. 846. AND 880. 


EXPERIMENT NAME- WIOEFIELD RADIOMETER 


NSSOC ID 61-017A-02 


EXPERIMENT PERSONNEL 

PI - R.A. HANEL NA SA-GSFC 


OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 012362 


GREENSELT. MD. 
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EXPERIMENT BRIEF DESCRIPTION 

THE TIROS 2 LOW-RESOLUTI OK* NQNSCANNING, TWO-CHANNEL RADIOMETER 
MEASURED Tl-E THERMAL AND REFLECTED SO.AR RAOIATICN FPCM THE EARTH- ATMOSP HERE 
SYSTEM. THE RADIOMETER CONSISTED OF TWO DETECTORS - ONE ELACK AND ONE WHITE 
THERMISTOR BOLOMETER. EACH OF THE DETECTORS WAS MOUNTED IN THE APEX OF A 
HIGHLY REFLECTIVE MYLAR CONE. THE BLACK DETECTOR HESFCNOEO EQUALLY TO 
reflected SOLAR RADIATION AND LCNG-WAVE TERRESTRIAL RADIATION (0.2 TO SO 
MICRONS). THE WHITE DETECTOR REFLECTED SCLAR AND VISIBLE RADIATION AND 
MEASURED ONLY LONG-WAVE THERMAL RADIATION (5 TO 50 MICRONS). THE OPTICAL 
AXIS OF EACH DETECTOR WAS PARALLEL TO THE SATELLITE SPIN AXIS. THE Fia_D OF 
VIEW ISO DEG) OF THE DETECTORS WHEN VIEWING THE EARTH DIRECTLY BELOW THE 
SATELLITE WAS A CIRCLE OF 832 KM DIAMETER. THIS AREA WAS WITHIN THE FIELD 
OBSERVED BY THE WIDE-ANGLE TELEVISION CAMERA. AND THUS A DIRECT MEASURE OF 
THE HEAT BALANCE OF THE EARTH-ATMOSPHERE SYSTEM VIEWED IN ANY OF THE 
PICTURES WAS PROVIDED. THE RADIATION DATA WERE RECCRDEO ON A CONTINUOUSLY 
RUNNING ENDLESS LOOP MAGNETIC TAPE THAT COMPLETED ITS CYCLE IN ABOUT 100 
MIN. DATA OLDER THAN 100 MIN WERE ERASED AS NEWER DATA WERE RECORDED. THE 
EXPERIMENT PERFORMED NORMALLY. BUT THE QUALITY OF THE DATA WAS VERY POOR 
BECAUSE THE DETECTORS EXPERIENCED PROBLEMS WITH DECREASED SENSITIVITY. 
DETECTOR-SPACECRAFT THERMAL COUPLING. AND LESS THAN NOMINAL RADIATIVE 
CHARACTERISTICS SIMILAR TO THOSE THAT OCCURRED ON TIRCS 2. CONSEQUENTLY, THE 
COLLECTED DATA WERE TOO AMBIGUOUS FOR REDUCTION OR ANALYSIS. THE EXPERIMENT 
IS DESCRIBED IN GREATER DETAIL IN NASA DOCUMENT TN 0-614. *THE TIROS LOW 
RESOLUTION RADIOMETER,* IDENTICAL EXPERIMENTS WERE FLOWN ON TIROS 2 AND 4. 

REFERENCES 

318. 329. 278. 490. 574. 686. 839. AND 377, 


EXPERIMENT NAME- SCANNING RADIOMETER NSSOC ID 6I-017A-03 

EXPERIMENT PERSONNEL 

PI - R .M . RADOS NASA-GSFC GREENBELT, MD. 

□ I - J.O. BARK^ALE NASA-GSFC GREENBELT. MD . 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 100161 

EXPERIMENT BRIEF DESCRIPTION 

THE SCANNING RADIOMETER OF THE TIROS 3 METEOROLOGICAL SATELLITE 
MEASURED THE EMITTED AND REFLECTED RADIATION OF THE EARTH AND ITS 
ATMOSPHERE. THE FIVE-CHANNEL RADIOMETER SCANNED THE EARTH AND SPACE AS THE 
SATELLITE SPUN ABOUT ITS AXIS. THE RADIOMETER'S 01 -0 1 RECT 1 ON AL OPTICAL AXES 
WERE INCLINED TO THE SATELLITE SPIN AXIS AT ANGLES OF 45 AND 135 DEG. THE 
SENSOR USED BOLOMETER DETECTORS AND FILTERS TO LIMIT THE SPECTRAL RESPONSE 
AND TO PROVIDE COMPREHENSIVE DATA BY MEASURING RADIATION INT ENS IT I ES IN 
SELECTED PORTIONS OF THE INFRARED SPECTRUM. THE SPECTRAL BANDWIDTH OF EACH 

CHANNEL (IN MICRONS) AND ITS ASSOCIATED PARAMETER WERE CHANNEL 1. 6.0 TO 

6.5 (WATER VAPOR ABSORPTION), CHANNEL 2. 8.0 TO 12.0 (ATMOSPHERIC WINDOW), 
CHANNEL 3. 0,2 TO 6.0 (REFLECTED SOLAR RADIATION). CHANNEL 4. 7.5 TO 30 
(TERRESTRIAL RADIATION). AND CHANNEL 5, 0.S5 TO 0.75 (RESPONSE OF TV 
SYSTEM), RESPONSE CHARACTERISTICS OF ALL CHANNELS DEGRADED RAPIDLY AFTER 
LAUNCH. THE GREATEST UNCERTAINTY IN THE RAOIATIC-N MEASUREMENTS IS (XJE TO THE 
APPARENT SHIFT IN THE ZERO RADIATION LEVEL. DATA ARE USABLE FOR CHANNELS 1. 
2. 3. 4, AND 5 UP TO ORBITS 118. 875, 875, 130, AND 300, RESPECTIVELY. 
IDENTICAL EXPERIMENTS. EXCEPT FOR MINOR CHANGES IN THE OPTICAL SYSTEM. WERE 
FLOWN ON TIROS 2, 4. AND 7. A MORE COMPLETE DESCRIPTION OF THE SCANNING 
RADIIDMETER INSTRUMENTATION IS GIVEN IN THE JOURNAL OF THE OPTICAL SOCIETY OF 
AMERICA. VOL. El, 1386-1393, DECEMBER 1961. 
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REFERENCES 


242* Z43» 2S3» 298» 301* 317* 318* 320* 321* 322* 323* 330* 382* 36S* 

335*' 40A* 414* 440* 442* 443* 4 43 * 446* 487* 490 •' 496 * 574 * 595 * 606 * 664* 
666* 686* 687* 668* 703* 706* 760* 761 « 769* 770* 839* 878* 3S0 * 696* 912* 
AND 926* 


EXPERIMENT NAME- TELEVISION CAMERA SYSTEM 


NSSDC ID 61-017A-04 


EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-rCSS SUITLANO* MD. 

OPERATING STATUS- INOPERABLE 

DATE LAST USA8LE DATA RECORDED- 012362 

EXPERIMENT BRIEF DESCRIPTION 

THE TIROS 3 TV SYSTEM VA S DESIGNED TO OBTAIN DATA FOR OPERATIONAL 
METEOROLOGICAL USE AND TO FURTHER RESEARCH TOMARO OBTAINING AND USING TV 
CLOUDCQVER PICTURES FROM SATELLITES. THE EXPERIMENT CCKSISTED OF TVO 
REDUNDANT PAIRS CF TV CAMERAS* MAGI«TIC TAPE RECORDERS* AND TV TRANSMITTERS. 
THE TWO SENSOR UNITS MERE CAPABLE CF CONCURRENT OR INDEPENDENT OPERATION. 

THE TWO WIDE-ANGLE <104 DEG) VIDICON CAMERAS WERE MOUNTED ON THE BASEPLATE 
OF THE SPACECRAFT WITH THEIR OPTICAL AXES PARALLEL TO THE SPACECRAFT SPIN 
AXIS, WHICH WAS IN THE ORBITAL PLANE. THE CAMERAS WERE AUTOMATICALLY 
TRIGGERED INTO ACTION ONLY WHEN THEY CAME IN VIEW OF THE EARTH* THE PICTURES 
WERE TRANSMITTED DIRECTLY TO EITHER TWO GROUND RECEIVING STATIONS OR 
STORED ON MAGNETIC TAPE FOR LATER PLAYBACK. DEPENDING CN WHETHER THE 
SATELLITE WAS WITHIN OR BEYOND THE C CM MUNICAT 1 ON RANGE OF THE STATION, THE 
TV CAMERAS USED SOO-SCAN-L I NE . 1.27-CM-Cl AME TE H VIDICCNS- THE RECORDERS 

COULD STORE OP TO 32 FRAMES OF PICTURES. TRANSMISSION CF THE 32-FRAME 
SEQUENCE WAS ACCOMPLISHED IN 100 SEC BY A 3-W FM TRANSMITTER OPERATING AT A 
NOMINAL FREQUENCY OF 237 MHZ, AT NOMINAL ATTITUDE AND ALTITUDE 
(APPROXIMATELY 7C0 KM), A PICTURE COVERED A 1200- BY 1200-KM SQUARE WITH A 
SPATIAL RESOLUTION OF 2,5 TO 3.0 KM AT NADIR. THE EXPERIMENT WAS CAPABLE OF 
PRODUCING DAYTIME CLOUDCOVER PICTURES FOR THE REGION BETWEEN 55 DEG S TO 55 
DEG N LATITUDE. CNE OF THE WIDE-ANGLE CAMERAS FAILED 13 DAYS AFTER LAUNCH. 
THE REMAINING CAMERA PRODUCED USEFUL OPERATI CNAL DATA UNTIL JANUARY 23, 

1962. THE EXPERIMENT WAS HIGHLY SUCCESSFUL. LAUNCHED AT THE START OF THE 
HURRICANE SEASON. THE EXPERIMENT WAS CREDITED WITH OBSERVING ALL SIX MAJOR 
HURRICANES OF THE 1961 SEASON. DURING THE OPERATIONAL LIFETIME OF THE 
EXPERIMENT. OVER 24,000 USABLE PICTURES WERE OBTAINED. DATA FROM THIS 
EXPERIMENT ARE AVAILABLE FROM THE NATIONAL CLIMATIC CENTER, ASHEVILLE* NORTH 
CAROLINA. FOR A COMPLETE INDEX CF THESE DATA, SEE 'CATALOG OF METEOROLOGICAL 
SATELLITE DATA - TIROS 3. TELEVISION CLOUD PHOTOGR«»HY,* FOR SALE FROM THE 
U.S. SUPERINTENDENT OF DOCUMENTS. 

REFERENCES 

38* 384, 4C9. 442. 460. 534, 535. 620, 650. 793. AND 822. 
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SPACECRAFT COMMON NAME- TIROS « 


NSSDC to 62 -O 02 A 



ALTERNATE N AMES- 


1962 BETA 1 , A 9 


ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 02/0E/62 
APOGEE- 7 2 A. 000 KM ALT 
PERIGEE- 6C9.000 KM ALT 
PERIOD- 100.4 MIN 
INCLINATION- 48.297 DEG 

SPACECRAFT PERSONNEL 

PM - R.M. RADOS NASA-GSFC 

PS - AERO. AND METEO. OI V NASA-GSFC 


OTHER INFORMATION 

SPACECRAFT WT - 129, KG 

LAUNCH CATE- 02/06/62 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 063062 


GREENBELT. MD. 
GREENBELT. MO. 


SPACECRAFT BRIEF DESCRIPTION 

TIROS 4 (TELEVISION AND 1NFRARH> OffSERVATICN SATELLITE) HAS A 
spin-stabilized METEOROLOGICAL SPACECRAFT DESIGNED TO TEST EXPERIMENTAL 
TELEVISION TECHNIQUES AND INFRARED EQUIPMENT. THE SATELLITE HAS IN THE FORM 
OF AN la-SIOEO RIGHT PRISM, 107 CM IK DIAMETER AND 56 CM HIGH, THE TOP AND 
SIDES DF THE SPACECRAFT HERE COVERED HITH APPROXIMATELY 9000 1- BY 2-CM 
SILICON SOLAR CELLS. IT HAS EQUIPPED HITH THO INDEPENDENT TELEVISION CAMERA 
SUBSYSTEMS FOR TAKING CLOUOCOVE R PICTURES AND THREE RAOICMETERS < THO-CHANNEL 
LOH-RESOLUTION. OMNIDIRECTIONAL. AND FIVE-CHANNEL SCANNING) FOR MEASURING 
RADIATION FROM THE EARTH AND ITS ATMOSPHERE, THE SATELLITE SPIN RATE HAS 
MAINTAINED BETHEEN 8 AM) 12 f»>M BY Tit USE OF FIVE DIAMETRICALLY OPPOSED 
PAIRS OF SMALL SCLID-FUEL THRUSTERS. THE SATELLITE SPIN AXIS COULD BE 
ORIENTED TO HI THIN 1- TO 2-OEG ACCURACY BY USE OF A MAGNETIC CONTROL DEVICE 
CONSISTING OF 25 C CORES OF HIRE HOUND AROUND THE OUTER SURFACE DF THE 
SPACECRAFT. THE INTERACTION BETHEEN THE INOUCEO MAGNETIC FIELD IN THE 
SPACECRAFT AND THE EARTH'S MAGNETIC FIELD PROVIDED THE NECESSARY TORQUE FOR 
ALTITUDE CONTROL. THE FLIGHT CONTROL SYSTEM ALSO OPTIMIZED THE PERFORMANCE 
OF THE SOLAR CELLS AND TV CAItRAS AND PHCTECTED THE FIVE-CHANNEL INFRARED 
RADIOMETER FROM PROLONGED EXPOSURE TO DIRECT SUNLIGHT. THE SPACECRAFT 
PERFORMED NORMALLY UNTIL MAY 3. 1962. HHEN ONE CAMERA FAILED. ON JUNE 10. 
1962. THE OTHER CAMERA'S TAPE RECORDER FAILED. THE SCANNING RADIOMETER 
PROVIDED USABLE DATA UNTIL JUNE 30. 1962. A COMPLETE DESCRIPTION AND 
PERFORMANCE SUMMARY FOR TIROS 4 IS PItSENTEO IN THE JOURNAL OF THE BRITISH 
INTERPLANETARY SOCIETY* VOL. 19. 386-409. 1963-64. 


REFERENCES 


B4. 145. 

700. 743. 772, 


2 IB. 219. 260. 331 , 511 . 533. 571 , 572. 574, 603. 621. 675, 
7e9. 790. aiO, 897. AN3 924. 


Experiment name- loh-resolution omnidirectional 

RAD IOMETER 


experiment personnel 

PI - V.E. SUOMI U OF HISCONSIN 


operating STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 062862 


NSSDC ID 62-002 A-0 I 


MADISON. HIS. 


EXPERIMENT BRIEF DESCRIPTION 

THE TIROS 4 LOH-RESOLUTION OMNIDIRECTIONAL RADICMETER CONSISTED 
PRIMARILY DF TW SETS OF BOLOMETERS IN THE FORM OF HOLLOH ALUMINUM 
HEMISPHERES. MOUNTED ON OPPOSITE SIDES DF THE SPACECRAFT. HHOSE OPTICAL AXES 
■ ERE PARALLEL TO THE SPIN AXIS. THE BOLOMETERS HERE THERMALLY ISOLATED FROM 
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but in close proximity to reflecting mirrors so that the hemispheres behaveo 

VERY MUCH LIKE ISOLATED SPHERES IN SPACE. THE EXPERIMENT WAS DESIGNED TO 
MEASWE the amount of solar ENERGY ABSORBED, REFLECTED. AND EMITTED BY THE 
EARTH AND ITS ATMOSPHERE. ONE BCLCMETER IN EACH SET WAS PAINTED BLACK, AND 
□NE WAS painted WHITE. THE BLACK BOLOMETER ABSORBED MC3T OF THE INCIDENT 
RADIATION WHILE THE WHITE BOLOMETER WAS SENSITIVE MAINLY TO RADIATION WITH 
WAVELENGTHS LONGER THAN APPROXIMATELY 4 MICRCNS. THE REFLECTED AND EMITTED 
RADIATION COULD THUS BE SEPARATED. THE SENSOR TEMPERATURES WERE MEASURED BY 
thermistors fastened to the INSIDE OF THE HOLLOW HEMISPHERE. THE SENSOR 
TEMPERATORES. TAKEN EVERY 29 SEC, WERE AN AVERAGE OF THE TWO TEMPERATURES 
FROM THE MATCHED THERMISTORS. THE EXPERIMENT WAS A SUCCESS. AND USABLE DATA 
WERE RECEIVED FROM FEBRUARY 8, 1962. TO JUNE 28. 1962. IDENTICAL EXPERIMENTS 

WERE FLOWN ON TIROS 3 AND 7, AND A SIMILAR ONE WAS CARRIED ON EXPLORER 7, 


132. 31B. 490. 503. 531. 6B8. 845. 846, 880. AND 932. 


EXPERIMENT NAME- WlDEFIELD RAOICf^TER 


NSSDC ID 62-002A-02 


EXPERIMENT PERSONNEL 

PI - R.A. HANEL NA SA-GSFC 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 061062 


greenbelt. md. 


experiment BRIEF DESCRIPTION 

THE TIROS 4 LOW-RESOLUTION. NDNSCANNING. TWO-CHANNEL RADIOMETER 
MEASURED THE THERMAL AND REFLECTED SOLAR RADI ATI CN FHCM THE EARTH- ATMOSPHERE 
SYSTEM. THE RADIOMETER CONSISTED OF TWO DETECTORS - ONE BLACK AND ONE WHITE 
THERMISTOR BOLOMETER. EACH OF THE DETECTORS WAS MOUNTED IN THE APEX OF A 
HIGHLY REFLECTIVE MYLAR CONE. THE BLACK DETECTOR RESPONDED EOJ ALLY TO 
REFLECTED SOLAR RADIATION AND LCNG-WAVE TERRESTRIAL RADIATION <0.2 TO 50 
MICRONS), the WHITE DETECTOR REFLECTED SCLAR AND VISIBLE RADIATION AND 

measured only ldng-wave thermal radiation is td so microns), the optical 

AXIS OF EACH DETECTOR WAS PARALLEL TO THE SATELLITE SPIN AXIS. THE FIB_D OF 
VIEW (50 DEG) OF THE DETECTORS WHEN VIEWING THE EARTH DIRECTLY BELOW THE 
SATELLITE WAS A CIRCLE OF 632 KM DIAMETER. THIS AREA WAS WITHIN THE FIELD 
OBSERVED BY THE WIDE-ANGLE TELEVISION CAMERA. AND THUS A DIRECT MEASURE OF 
THE HEAT BALANCE OF THE EARTH-A TMQSPHERE SYSTEM VIEWED IN ANY OF THE 
PICTURES WAS PROVIDED. THE RADIATION DATA WERE RECORDED ON A CONTINUOUSLY 
RUNNING ENDLESS LOOP MAGNETIC TAPE THAT COMPLETED ITS CYCLE IN ABOUT 100 
MIN. DATA older THAN 100 MIN WERE ERASED AS NEWER DATA WERE RECORDED. THE 
EXPERIMENT PERFORMED NORMALLY. BUT THE DUALITY OF THE DATA WAS VERY POOR 
BECAUSE THE DETECTORS EXPERIENCED PHTOLEMS WITH DECREASED SENSITIVITY. 
DETECTOR-SPACECRAFT THERMAL COUPLING. AND LESS THAN NOMINAL RADIATIVE 
CHARACTERISTICS SIMILAR TO THOSE THAT OCCURRED WITH IDENTICAL EXPERIMENTS 
FLOWN ON TIROS 2 AND 3. CONSEQUENTLY, THE COLLECTED DATA WERE TOO AMBIGUOUS 
FOR REDUCTION OH ANALYSIS. THE EXPERIMENT IS DESCRIBED IN NASA DOCUMENT TN 
D-614, *THE TIROS LOW RESOLUTION RADIOMETER.' 


references 

105, 318, 329. 491. 549. AND 574. 


experiment name- SCANNING RADIOMETER 


NSSDC 10 62-002A-03 



EXPERIMENT PERSONNEL 

PI - J.O. BARKSDALE NASA-GSEC GREENBELT. MO. 

operating status- inoperable 

CATE LAST USABLE DATA RECORDED- 063062 

experiment brief DESCRIPTION 

THE SCANNING RADIOMETER OF THE TIROS 4 METEOROLOGICAL SATELLITE 
MEASURED THE EMITTED AND REFLECTED RADIATION OF THE EARTH AND ITS 
ATMOSPHERE. THE FIVE-CHANNEL RADIOMETER SCANNED THE EARTH AND SPACE AS THE 
satellite SPUN ABOUT ITS AXIS. THE RADICMETER'S BI-DIRECTIONAL OPTICAL AXES 
MERE INCLINED TO THE SATELLITE SPIN AXIS AT ANGLES OF 45 AND 135 DEG. THE 
SENSOR USED BOLOMETER DETECTORS AND FILTERS TO LIMIT THE SPECTRAL RESPONSE 
AND TO PROVIDE CCMPREHENSI VE DATA BY MEASURING RAOIATICN INTENSITIES IN 
SELECTED PORTIONS OF THE INFRARED SPECTRUM. THE SPECTRAL 8AN0M I OT H OF EACH 
CHANNEL I IN MICRONS) AND ITS ASSOCIATED PARAMETER WERE — CHANNEL 1. 6.0 TO 
6.5 (WATER VAPOR ABSORPTION). CHANNEL 2. 8.0 TO 12.0 (ATMOSPHERIC WINDOW). 
CHANNEL 3. 0.2 TO 6.0 (REFLECTED SOLAR RADIATION). CHANNEL 4 WAS USED TO 
transmit a redundant TIME REFERENCE SIGNAL THEREBY ELIMINATING THE BROADBAND 
THERMAL RADIATION CHANNEL THAT WAS CARRIED IN PREVIOUS TIROS SATELLITES. AND 
CHANNEL 5. 0.5S TO 0.75 (RESPONSE OF TV SYSTEM). INITIALLY ALL CHANNELS 

PERFORMED NORMALLY. THE MAJOR LIMITATION OF THE EXPERIMENT IS THE 
UNCERTAINTY IN THE ABSOLUTE VALUE OF THE MEASUREMENTS. RESULTING FROM THE 
POSTLAUNCH DEGRADATION OF THE SENSOR RESPONSE. IN STUDIES INVOLVING 
COMPARATIVE MEASURE)CNTS OVER MANY DAYS. THE DATA FROM CHANNELS 2 AND J 
AFTER ORBIT 600 SHOULD BE USED WHENEVER POSSIBLE BECAUSE THE RESPONSE OF 
THESE TWO CHANNELS APPEARS TO STABILIZE AND REMAIN CONSTANT AFTER THAT TIME. 
THE LAST USABLE OATA WERE OBTAI ICO ON JUNE 30. 1962. IDENTICAL EXPERIMENTS. 
EXCEPT FDR MINOR CHANGES IN THE OPTICAL SYSTEM. WERE FLCWN ON TIROS 2. 3. 

AND 7. A MORE COMPLETE DESCRIPTION OF THE SCANNING RADIOMETER 
INSTRUMENTATION IS GIVEN IN THE JOURNAL OF THE OPTICAL SOCIETY OF AMERICA. 
VOL. St. 13B6-13S3. DECEMBER 1961* 

REFERENCES 

244. 317. 3I«. 320* 330. 365. 44S. 446. 487. 490. 507. 606. 664. 688. 

703. 749. 753. 7S4. 769. 802. 803. 806. 836. 880, 896. 926, 93S. AND 936. 


EXPERIMENT NAME- TELEVISION CAMERA SYSTEM 


NSSDC ID 62-002A-04 


EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-NESS SUIT LAND. MO. 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 061862 

EXPERIMENT BRIEF DESCRIPTION 

THE TIROS 4 TV SYSTEM WAS OESIGNEO TO OBTAIN DATA FOR OPERATIONAL 
METEOROLOGICAL USE AND TO FURTHER RESEARCH TOWARD OBTAINING AND USING TV 
CLOUDCOVER PICTURES FROM SATELLITES. THE EXPERIMENT CCKSISTEO OF TWO 
INDEPENDENT PAIRS OF TV CAMERAS. MAG»CTIC TAPE RECORDERS. AND TV 
TRANSMITTERS. THE TWO SENSOR UNITS WERE CAPABLE CF CONCURRENT OR INDEPENDENT 
OPERATION. THE CAMERAS. ONE WIDE ANGLE (104 OEG) AND CME MEDIUM ANGLE (SO 
DEG). WERE MOUNTED ON THE BASEPLATE CF THE SPACECRAFT WITH THEIR OPTICAL 
AXES PARALLEL TO THE SPACECRAFT SPIN AXIS. WHICH WAS IN THE ORBITAL PLANE. 
THE CAMERAS WERE AUTOMATICALLY TRIGGERED INTO ACTICN ONLY WHEN THEY CAME IN 
VIEW OF THE EARTH. THE PICTURES WERE TRANSMITTED DIRECTLY TO EITHER OF TWO 
GROUND RECEIVING STATIONS OR STORED ON MAGNETIC TAPE FOR LATER PLAYBACK. 
DEPENDING ON WHETHER THE SATELLITE WAS WITHIN OR BEYOND THE COMMUNICATION 
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RANGE OF THE STATION. THE TV CAMERAS USED 50 0-SC AN-L I KE. 1 .27-CM-O I AMETER 
VIDICONS. THE RECORDERS COULD STORE IP TO 32 FRAMES OF PICTURES. 

TRANSMISSION OF THE 32-FRAME SEQUENCE MAS ACCOMPLISHED IN 100 SEC BY A 3-IK 
FM TRANSMITTER OPERATING AT A NCNINAL FREQUENCY OF 237 MHZ. AT NOMINAL 
ATTITUDE AND ALTITUDE (APPROXIMATELY 700 KMl , A PICTURE TAKEN BY T FE 
MIDE-ANGLE CAMERA COVERED A 1200- BY I 200-KM SQUARE KITH A SPATIAL 
RESOLUTION OF 2.5 TO 3.0 KM AT NADIR. THE MEDIUM-ANGLE CAMERA COVERED A 725- 
BV 725-KM SQUARE AND HAD A RESOLUTION OF 2 KM. THE EXPERIMENT WAS CAPABLE OF 
PRODUCING DAYTIME CLOUDCOVER PICTURES FOR THE REGI CN BETWEEN 55 DEG S TO 55 
OEC N LATITUDE. THE EXPERIMENT PERFORMED NORMALLY UNTIL MAY 3, 1962. WHEN 

THE WIDE-ANGLE CAMERA FAILED. THE TAPE RECCROER CN THE REMAINING CAMERA 
FAILED ON JUNE 1C. 1962. HOWEVER. LIMITED REAL-TIME TV PICTURES WERE 

AVAILABLE UP TO JUNE 18. IS62. AT WHICH TIME THE SYSTEM WAS DEACTIVATED. THE 
EXPERIMENT WAS HIGHLY SUCCESSFUL, WITH OVER 23.000 USABLE TV PICTURES 
TRANSMITTEO. DATA FROM THIS EXPERIMENT ARE AVAILABLE FROM THE NATIONAL 
CLIMATIC CENTER. ASHEVILLE, NORTH CAROLINA. FOR A COMPLETE INDEX OF THESE 
DATA, SEE 'CATALOG OF METEOROLOGICAL DATA - TIROS 4 TELEVISION CLOUD 
PHOTOGRAPHY,' FOR SALE FROM THE U.S. SUPERINTENDENT OF DOCUMENTS. 

REFERENCES 

39. 384. 4C9. 460. 65C. 736. 740. 802. AND 879. 


^■^^^:^^*^^*m**m***** ********************* ********* 


SPACECRAFT COMMON NAME- TIROS 5 NSSDC 10 62-025A 

ALTERNATE NAMES- 1962 ALPHA ALPHA I , A 50 


orbital INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 07/13/62 
APOGEE- S74.000 KM ALT 
PERIGEE- 5B6.000 KM ALT 
PERIOD- 100.4 MIN 
INCLINATION- S8. DEG 


OTHER INFORMATION 

SPACECRAFT WT- 129. KG 

LAUNCH DATE- 06/19/62 
OPERAT ING ST ATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 051463 


SPACECRAFT PERSONNEL 

PM - R.M. RADOS NA SA-GSFC GREENBELT. MD . 

PS - AERO. AND METED. 01 V NASA-GSFC GREENBELT. MO. 


SPACECRAFT BRIEF DESCRIPTION 

TIROS 5 (TELEVISION AND INFRARED OBSERVATICN SATELLITE! HAS DESIGNED 
TO FURTHER DEMONSTRATE THE CAPABILITY OF A SPACECRAFT TO OBSERVE, RECORD. 

AND TRANSMIT TV CLOUDCOVER PICTURES FOR USE IN OPERATICNAL WEATHER ANALYSIS 
AND forecasting. THE SP I N- ST AB I LI ZED SATELLITE WAS IN THE FORM OF AN 
18-SlDED RIGHT PRISM. 107 CM ACROSS OPPOSI TE CORNERS AND 56 CM HIGH, HITM A 
REINFORCED BASEPLATE CARRYING MOST OF THE SUBSYSTEMS AND A COVER ASSEMBLY 
(HATI. ELECTRICAL POWER WAS SUPPLIED TO THE SPACECRAFT BY APPROXIMATELY 9000 
I- BY 2-CM SILICCN SOLAR CELLS MOUNTED ON THE COVER ASSEMBLY AND BY 21 
NICKEL-CADMIUM BATTERIES. A SINGLE MCNOPQLE ANTENNA FOR RECEPTION OF GROUND 
commands EXTENDED OUT FROM THE TOP OF THE COVER ASSEMBLY. A PAIR OF 
CROSSEO-DIPOLE TELEMETRY ANTENNAS (235 MHZ) PROJECTED DOWN AND DIAGONALLY 
OUT FROM THE BASEPLATE. THE SATELLITE SPIN HATE WAS MAINTAINED BETWEEN 8 AND 
12 RPM BY THE USE OF FIVE OIAMETRICAIL Y OPPOSED PAIRS OF SMALL SOLID-FUEL 
THRUSTERS MOUNTED AROUND THE EDGE OF THE BASEPLATE. PROPER ATTITUDE HAS 
MAINTAINED TO WITHIN A 1- TO 2-DEG ACCURACY BY USE OF A MAGNETIC CONTROL 
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DEVICE CONSISTING OF 250 CORES CF « BE WCUNO #flCUND TFE CUTER SURFACE OF THE 
SPACECRAFT. THE INTERACTION BETWEEN THE INDUCED MAGNETIC FIELD IN THE 
SPACECRAFT AND THE EARTH'S MAGNETIC FIELD PROVIDED THE NECESSARY TORQUE FOR 
ATTITUDE CONTROL. THE SATELLITE WAS EQUIPPED WITH TWO 1 .27-CM-OI AM ETER 
VIDICON TV CAMERAS, ONE MEDIUM ANGLE AND ONE WIOE ANGLE. FDR TAKING EARTH 
CLOUOCOVER PICTURES. THE PICTURES WERE TRANSMITTED DIRECTLY TO EITHER OF TWO 
GROUND RECEIVING STATIONS OR WERE STORED IN A TAPE RECORDER ON HOARD FOR 
SUBSEQUENT PLAYBACK DEPENDING ON WHETHER THE SATELLITE WAS WITHIN OR BEYOND 
THE COMMUNICATION RANGE OF THE STATION. TIROS 5'S GREATER ORBITAL 
INCLINATION (Sfi DEG VS A8 DEG F CR PREVIOUS TIROS SPACECRAFT) EXTENDED THE 
EFFECTIVE TV COVERAGE TO 65 DEG N TO 65 DEG S LATITUDE. WITH THE EXCEPTION 
OF THE FAILURE OF THE MEDIUM-ANGLE CAMERA 17 DAYS AFTER LAUNCH. THE 
SATELLITE PERFORMED NORMALLY UNTIL MAY 14, 1963. WHEN IT WAS DEACTIVATED 

after the Shutter electronics failed on the wide-angle camera, 
references 

I4S, 219, 245, 260, 572, S74 . 63 9, 675 , 700, 772, 789, 310, AND 924, 


EXPERIMENT NAME- TELEVISION CAMERA SYSTEM 


NSSDC- ID 62-02SA-0 1 


EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-NESS SUITLANO. MD . 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 0S1463 

EXPERIMENT BRIEF DESCRIPTION 

THE TIROS 5 TV SYSTEM WAS DESIGNED TO PROVIDE DATA FOR OPERATIONAL 
METEOROLOGICAL USE AND TO FURTHER RESEARCH TOWARD OBTAINING AND USING TV 
CLDUDCOVER PICTURES FROM SATELLITES. THE EXPERIMENT CCNSISTED OF TWO 
INDEPENDENT PAIRS OF TV CAMERAS, MAG(«TIC TAPE RECCRDEHS, AND TV 
transmitters, the two sensor UNITS WERE CAPABLE CF CONCURRENT OR INDEPENDENT 
OPERATION. THE CAMERAS. ONE WIDE ANGLE I 104 DEG) A fO CNE MEDIUM ANGLE (00 
DEG), WERE MOUNTED ON tHE BASEPLATE CF THE SPACECRAFT WITH THEIR OPTICAL 
AXES PARALLEL TO THE SPACECRAFT SPIN AXIS, WHICH WAS IN THE ORBITAL PLANE, 
THE CAMERAS WERE AUTOMATICALLY TRIGGERED I NT G ACTl CN ONLY WHEN THEY CAME IN 
VIEW OF THE EARTH. THE TV CAMERA SYSTEM CCULD OPERATE IN EITHER REAL-TIME OR 
TAPE RECORDER MODE, DEPENDING ON WHETHER THE SPACECRAFT WAS WITHIN OR BEYOND 
COMMON ICAT ICN RANGE OF EITHER OF TWO GROUND RECEIVING STATIONS. THE TV 
CAMERAS USED 500- SC AN-LI NE , I. 2 7-CM-DI AMETER VIDICCNS. THE RECORDERS COULD 
STORE UP TO 32 FRAMES OF PICTURES- TRANSMISSION CF THE 32-FRAME SEQUENCE WAS 
ACCOMPLISHED IN 100 SEC BY A 2- W FM TRANSMITTER OPERATING AT A NOMINAL 
FREQUENCY OF 235 MHZ. AT NCMINAL ATTITUDE AND ALTITUDE (APPROXIMATELY 700 
KM). A PICTURE TAKEN BY THE WIDE-ANGLE CAMERA COVERED A 1200- BY 1200-KM 
SQUARE WITH A SPATIAL RESOLUTION OF 2.5 TO 3,0 KM AT NADIR. A PICTURE FROM 
THE MEDIUM-ANGLE CAMERA COVERED A 725- BY 725-KM SQUARE AND HAD A RESOLUTION 
OF 2 KM. THE TV COVERAGE ON TIROS 5 WAS INCREASED TO COVER THE REGION 
BETWEEN 65 DEG S TO 65 N. THE RESULT OF A 10 DEG INCREASE IN THE 
SPACECRAFT’S ORBITAL INCLINATION OVER PREVIOUS TIRCS SATELLITES. THE 
medium-angle CAMERA FAILED SOON AFTER LAUNCH, THE REMAINING WIDE-ANGLE 
CAMERA PERFORMED NORMALLY UNTIL MAY 14 , 1963, WHEN THE SHUTTER ELECTRONICS 
FAILED. THE TV EXPERIMENT PRDDUCED OVER 40,0 00 MET EDB CLOGI C ALLY USEFUL 
PICTURES. DATA FROM THIS EXPERIMENT ARE AVAILABLE FROM THE NATIONAL CLIMATIC 
CENTER. ASHEVILLE, NORTH CAROLINA. F CR A COMPLETE INDEX OF THESE DATA, SEE 
•CATALOG OF METEOROLOGICAL SATELLITE DATA - TIROS 5 TELEVISION CLOUD 
photography.’ FOR SALE FROM THE U.S. SUPERINTENDENT OF DOCUMENTS. 
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REFERENCES 


40. 352« 3£4. 409. 437. AEO, 650. 698, 785. AND 793. 

t****t********‘*****‘******** ****** ****** *********** 


SPACECRAFT COMMON NAME- TIROS 6 NSS DC 10 62-047A 

ALTERNATE NAMES- 1962 ALPHA PSI I . A 51 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 09/19/62 
APOGEE- 713.000 KM ALT 
PERIGEE- 686.000 KM ALT 
PERIOD- 90.73 MIN 
INCLINATION- SE.32 DEC 

spacecraft PERSONNEL 

PM - R.M. RAOOS 

PS - AERO. AND METEO. 

SPACECRAFT BRIEF DESCRIPTION 

TIROS 6 ITELEVISION AND I INFRARED OBSERVATION SATELLITE) WAS DESIGNED 
TO FURTHER DEMONSTRATE THE CAPABILITY OF A SATELLITE TO OBSERVE. RECORD. AND 
TRANSMIT TV CLOUDCQVER PICTURES FOR USE IN OPERATI CNAL WEATHER ANALYSIS AND 
FORECASTING. THE SP IN- STAB I LI ZED SATELLITE WAS IN THE FORM OF AN IB-SIOEO 
RIGHT PRISM, 107 CM ACROSS OPPOSITE CORNERS AND 56 CM HIGH, WITH A 
REINFORCED BASEPLATE CARRYING MOST OF THE SUBSYSTEMS AND A COVER ASSEMBLY 
(HAT), ELECTRICAL POWER WAS PROVIDED BY APPROXIMATELY 9000 1- BY 2-CM 

SILICON SOLAR CELLS MOUNTED CN THE COVER ASSEMBLY AND BY 2 1 NICKEL-CADMIUM 
BATTERIES. A SINGLE MONOPOLE ANTENNA FOR RECEPTION OF GROUND COMMANDS 
EXTENDED OUT FROM THE TOP OF THE COVER ASSEMBLY. A PAIR OF CROSSED-DIPOLE 
TELEMETRY ANTENNAS <235 MHZ) PRCJECTB) DOWN AND DIAGONALLY OUT FROM THE 
BASEPLATE. THE SATELLITE SPIN RATE WAS MAINTAINED BETWEEN B AND 12 RPM BY 
THE USE OF FIVE DIAMETRICALLY OPPOSED PAIRS OF SMALL SOLID-FUEL THRUSTERS 
MOUNTED AROUND TliE EDGE OF THE BASEPLATE. PROPER ATTITUDE WAS MAINTAINED TO 
WITHIN A 1- TO 2-DEG ACCURACY BY USE OF A MAGNETIC CONTROL DEVICE CONSISTING 
OF 250 COILS OF WIRE WOUND AROUND THE OUTER SURFACE OF THE SPACECRAFT. THE 
INTERACTION BETWEEN T)« INDUCED MAGNETIC FIELD IN THE SPACECRAFT AND THE 
EARTH'S MAGNETIC FIELD PROVIDED THE TORQUE NECESSARY FOR ATTITUDE CONTROL. 
THE SATELLITE WAS EQUIPPED WITH TWO 1. 27-CM-Ol AMETER VIOICON TV CAMERAS. ONE 
MEDIUM ANGLE AN} ONE WIDE ANGLE. FOR TAKING EARTH CLOUDCOVER PICTURES* THE 
PICTURES WERE TRANSMITTED DIRECTLY TO EITHER OF TWC GROUND RECEIVING 
STATIONS OR WERE STORED IN A TAPE RECORDER ON BOARD FOR SUBSEQUENT PLAYBACK. 
DEPENDING ON WHETHER THE SATELLITE WAS WITHIN OR BEYOND THE COMMUNICATION 
RANGE OF THE STATION. THE SATELLITE PERFORMED NORMALLY FROM LAUNCH UNTIL 
NOVEMBER 29. 1962, WHEN THE MEDIUM-ANGLE CAMERA VIOICON FAILED. THE 
WIDE-ANGLE CAMERA VIOICON SYSTEM FAllEO CN OCTOBER 21. 1963. ANO THE 
W>ACECRAFT WAS DEACTIVATED SHORTLY TIC RE AFTER. 

REFERENCES 

134. 145* 219. 24S. 260. 297. 511. 533. 571. S72. 621. 639. 675. 700. 
772. 789, 810. AND 924. 


OTHER INFORMATION 

SPACECRAFT WT- 127. KG 

LAUNCH CATE- 09/13/62 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 102163 


NA SA-GSFC 
01 V N A SA-GSFC 


GREENBELT, MD. 
GREENBELT. MD. 


82 



EXPERIMENT NAME- TELEVISION CAMERA SYSTEM 


NSSOC to 62-047 A-0 I 


EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-NESS SUITLAND. MO. 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- I021C3 

EXPERIMENT BRIEF DESCRIPTION 

THE TIROS e TV SYSTEM MAS DESIGNED TO OBTAIN DATA FOR OPERATIONS. 
METEOROLOGICAL USE AND TO FURTHER RESEARCH TOWARD CBTAINING AND USING TV 
CLOUOCOVER pictures FROM SATELLITES. THE EXPERIMENT CCNSISTED OF TWO 
INDEPENDENT PAIRS OF TV CAMERAS. MAGNETIC TAPE RECCRDERS. AND TV 
TRANSMITTERS, THE TWO SENSOR UNITS WERE CAPABLE CF CONCURRENT OR INDEPENDENT 
OPERATION. THE CAMERAS, ONE •'IDE ANGLE 1104 DEG) AND CNE MEDIUM ANGLE <80 
DEC). WERE MOUNTED ON THE BASEPLATE CF THE SPACECRAFT WITH THEIR OPTICAL 
AXES PARALLEL TO THE SPACECRAFT SPIN AXIS. WHICH WAS IN THE ORBITAL PLANE. 
THE CAMERAS WERE AUTOMATICALLY TRIGGERED INTO ACTION CNLY WHEN THEY CAME IN 
VIE* OF THE EARTH. THE TV CAMERA SYSTEM COULD OPERATE IN EITHER REAL-TIME OR 
TAPE RECORDER MODE. DEPENDING ON WHETHER THE SPACECRAFT WAS WITHIN OR BEYOND 
COMM tA ICAT ION RANGE OF EITHER OF TWO GROUND RECEIVING STATIONS. THE TV 
CAMERAS USED 500- ECAN-L I NE . 1. 2 7-CM-Ol AMETER VIOICCNS. THE RECORDERS COULD 
STORE UP TO 32 FRAMES OF PICTURES. TRANSMISSION OF THE 32-FRAME SEQUENCE WAS 
ACCOMPLISHED IN 100 SEC BY A 2-W FM TRANSMITTER OPERATING AT A NOMINAL 
FREQUENCY OF 2 35 MHZ. AT NOMINAL ATTITUDE AND ALTITUDE 4 APPROX I MAT ELY 700 
KM). A PICTURE TAKEN BY THE WIDE-ANGLE CAMERA COVERED A 1200- BY 1200-KM 
SQUARE WITH A SPATIAL RESOLUTION OF 2,5 TO 3.0 KM AT NADIR. THE MEDIUM-ANGLE 
CAMERA COVERED A 725- BY 725-KM SQUARE AND HAD A RESOLUTION OF 2 KM. THE 
EXPERIMENT WAS CAPABLE OF PRODUCING DAYTIME CLOUDCCVER PICTURES FOR THE 
REGION 65 DEG S TO 65 DEG N LATITUDE. THE CAMERA SYSTEMS PERFORMED NORMALLY 
AFTER LAUNCH UNTIL NOVEMBER 29. 1962, WHEN THE MEDIUM-ANGLE CAMERA VIOICON 
failed, the remaining camera system failed on octoeer 21 , i 963 . the 

EXPERIMENT TRANSMITTED APPRCXl M ATELV 60.000 METEDRa.QGICALLY USEFUL PICTURES 
AND FUHN ISt«D INFORMATION LEADING TO MANY STORM ADVISORIES IN BOTH THE U.S. 
AND ABROAD. DATA FROM THIS EW>eUIMENT ARE AVAILABLE FROM THE NATIONAL 
CLIMATIC CENTER. ASHEVILLE, NORTH CAfKlLIKA. FOR A COMPLETE INDEX OF THESE 
DATA. SEE "CATALOG OF METEOROLOGICAL SATELLITE DATA - TIROS 6 TELEVISION 
CLOUD PHOTOGRAPHY. • FOR SALE FRCM THE U.S. SUPERINTENDENT OF DOCUMENTS. 

REFERENCES 

41, 352, 3 £4, 409, 437. 460. 534 , 537, 650. 69B . AND 793. 


*•***♦*♦♦*♦***♦**»•*•**•*♦*♦*♦♦♦♦♦♦♦**♦***♦♦♦♦♦*** 


SPACECRAFT COMMON NAME— TIROS 7 NSSDC ID 63— 024A 

ALTERNATE NAMES- A 52 


ORBITAL DEFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 08/1 S/63 


OTHER INFCRMATIQN 

SPACECRAFT WT- 13S. KG 

LAUNCH date- 06/19/63 
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APOGEE- 6A9.COO KM ALT OPEPATING STATUS- iNOPEHABLE 

PERIGEE- 621 .000 KM ALT DATE LAST USAELE 

period- S7.A2 MIN CATA RECORDED- 12.3165 

INCLINATION- 58.236 DEG 

SPACECRAFT PERSCNNE3. 

PM - R .M . RAOOS NASA-GSFC 

PS - AERO. AND METEO. 01 V NASA-GSFC 

SPACECRAFT BRIEF DESCRIPTION 

TIROS 7 (TELEVISION AND INFRARED CB5ERVATICN SATELLITE! WAS A 
Sp IN— ST AB IL I ZEO METEOROLOGICAL SPACECRAFT DESIGNED TO TEST EXPERIMENTAL 
TELEVISION TECHNIQUES AND INFRARED ECUIFMENT. THE SATELLITE WAS IN THE FORM 
OF AN 18-SIDED RIGHT PRISM, 107 CM IN DIAMETER AND 56 CM HIGH. THE TOP AND 
SIDES OF THE SPACECRAFT WERE COVERED WITH APPROXIMATELY 9000 1- BY 2-CM 

SILICON SDLAR CELLS. IT WAS EQUIPPED WITH TWC INDEPENDENT TELEVISION CAMERA 
SUBSYSTEMS for TAKING CLQUDCCVEfi PICTURES, PLUS AN OMNIDIRECTIONAL 
RADIOMETER AND A FIVE-CHANNEL SCANNING RADIOMETER FOR MEASURING RACIATION 
FROM THE EARTH AND ITS ATMOSPHERE. THE SATELLITE SPIN FATE WAS MAINTAINED 
BETWEEN a AND 12 RPM BY THE USE OF FIVE DIAMETRICALLY CPPOSED PAIRS OF 
SMALL, SOLID-FUEL THRUSTERS. A MAGNETIC ATTITUDE CCNTFCL DEVICE PERMITTED 
THE SATELLITE SPIN AXIS TO BE ORIENTED TO WITHIN I TO 2 DEG DF A 
PREDETERMINED ATTITUDE. THE FLIGHT CCNTfiOL SYSTEM ALSO OPTIMIZED TFE 
PERFORMANCE OF THE SOLAR CELLS AND TV CAMERAS AND PROTECTED THE FIVE-CHANNEL 
INFRARED RADIOMETER FROM PROLONGED EXPOSURE TC DIRECT SUNLIGHT. THE 
SPACECRAFT PERFORMED NORMALLY UKTIL DECEMBER 31. 1965. AND SPORADICALLY 
UNTIL FEORUARY 3. 1967. THE SPACECRAFT WAS OPERATED F CR AN ADDITIONAL 1.5 
YEARS TO COLLECT ENGINEERING DATA. IT WAS DEACTlOl^TED CN JUNE 3, 1968. A 

MORE COMPLETE DESCRIPTION OF THE SPACECRAFT- AND EXPERIMENT CONFIGURATIONS 
ARE PRESENTED IN THE JOURNAL OF THE BRITISH INTERPLANETARY SOCIETY, VOL. 19. 
386-409. 1963-64. 

REFERENCES 

84, 145, 21e. 219. 246. 260, 511 . 533, 551 . 57 2. 603. 62 1. 639. 700, 

743. 772. 789. 790. 810, AND 924. 


GREENBELT, MO. 
GREENSELT. MD. 


EXPERIMENT NAME- LOW-H E SOLUTl C N CMN lOI RECT I CNAL NSSDC ID 63-024A-01 

RAD IOMETER 

EXPERIMENT PERSUNNO- 

PI - V.E, SUOMI U CF WISCONSIN MADISON, WIS. 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- C91 363 

EXPERIMENT BRIEF DESCRIPTION 

THE TIROS 7 LOW-RE SOLLTI OK CMNID I RECTI CNAL RAOICMETER CONS ISTED 
PRIMARILY OF TWO SETS OF BOLOMETERS IN THE FORM OF HOLLOW ALUMINUM 
HEMISPHERES. MOUKTEO ON OPPOSITE SIDES OF THE SPACECRAFT. WHOSE OPTICAL AXES 
WERE parallel TO THE SPIN AXIS. THE BOLOMETERS WERE THERMALLY ISOLATED FROM 
BUT IN CLOSE PROXIMITY TO REFLECTING MIRRORS SO THAT THE HEMISPHERES BEHAVED 
VERY MUCH like ISOLATED SPHERES IN SPACE, THE EXPERIMENT WAS DESIGNED TO 
MEASURE THE AMOUNT OF SOLAR ENERGY ABSORBED. REFLECTED. AND EMITTED SV THE 
EARTH AND ITS ATMOSPHERE. OKE BCLOMETER IN EACH SET WAS PAINTED BLACK, AND 
ONE WAS PAINTED WHITE. BOTH HAD A Hl&t ABSORPTIVITY TO THE INFRARED 
RADIATION EMITTED FROM THE EARTH. THE BLACK BOLOMETER ALSO HAD A HIGH 
ABSORPTIVITY FOR SOLAR RADIATION. WHICH PROVIDED FIJI SEPARATION OF THE 



REFLECTED AND EMITTED RADIATION. THE SENSOR TEMPERATURES WERE MEASURED 3Y 
thermistors fastened TO THE INSIDE OF THE HOLLOW HEMISPHERES. THE SENSOR 
TEMPERATURES. TAKEN EVERY 2S SEC. WERE AN AVERAGE CF THE TWO TEMPERATURES 
FROM THE MATCHED THERMISTORS. THE EXPERIAENT WAS A SUCCESS. AND USASLE DATA 
WERE RECEIVED FROM JUNE 19. 1963. TO SEPTEMBER 13. I9E3. IDENTICAL 

EXPERIMENTS WERE FLOWN ON TIROS 3 (AND A). AND A SIMILAR ONE WAS CARRIED ON 
EXPLORER 7. 

REFERENCES 

A3, 132. 3ie» 531, BAS. 846. 080. 085. AND 932. 


EXPERIMENT NAME- SCANNING RAOICMETER 


NSSDC ID 63-024A-02 


EXPERIMENT PERSONNEL 

PI - J.O. BARKSDALE NA SA-GSFC GREENBELT, MD . 

operating STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED— 061 S65 

EXPERIMENT BRIEF DESCRIPTION 

THE SCANNING RADIOMETER OF THE TIROS 7 METEOROLOGICAL SATELLITE 
MEA50RED THE EMITTED AND REFLECTED RADIATION OF THE EARTH AND ITS 
ATMOSPHERE. THE FIVE-CHANNEL RADIOMETER SCANNED THE EARTH AND SPACE AS THE 
SATELLITE SPUN ABOUT ITS AXIS. THE RADIOMETER'S BI-DIRECTIONAL OPTICAL AXES 
. WERE INCLINED TO THE SATELLITE SPIN AXIS AT ANGLES OF 45 AND 135 DEG. THE 
FIVE-CHANNEL SENSOR USED BOLOMETER DETECTORS AND FILTERS TO LIMIT THE 
SPECTRAL RESPONSE AND TO PROVIDE COMPREHENSIVE DATA BY MEASURING RADIATION 
INTENSITIES IN SELECTED PORTIONS OF THE INFRARED SPECTRUM. THE SPECTRAL 
BANDWIDTH OF EACH CHANNEL IIN MICRONS) AND ITS ASSOCIATED PARAMETER WERE AS 

FOLLOWS CHANNEL 1. 14.8 TC 1 5- S CCARBCN DIOXIDE ABSORPTION), CHANNEL 2, 

e.O TO 12.0 lATMDSPHERIC WINDOW). CHANNEL 3, 0.2 TO 6.0 (REFLECTED SOLAR 
RADIATION). CHANNEL 4, 7.5 TC 3C (TERRESTRIAL RADIATION). AND CHANNEL 5, 

0.55 TO 0,75 IRESPONSE OF TV SYSTEM). INITIAL PERFORMANCE WAS EXCELLENT. THE 
MAJOR LIMITATION OF THE EXPERIMENT IS THE UNCERTAINTY IN THE ABSOLUTE VALUES 
OF THE MEASUREMENTS, RESULTING FROM DEGRADATION CF THE SENSORS AND ALSO FROM 
ELECTRONIC OEGRACATION. IN UTILIZING MEASUREMENTS CVER EXTENDED PERIODS, 
CHANNEL 2 AND S DATA SHOULD BE USED INSTEAD CF CHANNEL 4 AND 3 DATA, 
RESPECTIVELY, WHEREVER POSSIBLE BECAUSE OF THE SUPEHICR STABILITY 
CHARACTERISTICS OF THE FORMER TWO CHANNELS. FOR STUDIES INVOLVING RELATIVE 
MEASUREMENTS OVER A SHORT PERIOD OF TIME, DATA FROM CHANNELS 4, I, AND 3 ARE 
CONSIDERED TO BE VALID FROM LAUNCH TO FEBRUARY 23, 1964, NOVEMBER 14, 1964, 

AND DECEMBER 25, 1964, RESPECTIVELY. IDENTICAL EXPERIMENTS. EXCEPT FOR MINOR 

CHANGES IN THE OPTICAL SYSTEM, WERE FLOWN CN TIROS 2. 3, AND 4. A MORE 
COMPLETE DESCRIPTION OF THE SCANNING RADIOMETER INSTRUMENTATION IS GIVEN IN 
THE JOURNAL OF T NE OPTICAL SOCIETY OF AMERICA. VOL. 51, 1386-1393, DECEMBER 

196 1 . 

REFERENCES 

132. 248. 249. 250. 2EI. 296. 302. 303. 311, 318, 319, 320, 330, 344, 
364. 403. 487. 563. 588. 6C6. 689. 690. 707. 762. 769. 798. 801, 836. 854. 
880. 885. 903. 912. 914. 926. AND 941. 


EXPERIMENT NAME- TELEVISION CAMERA SYSTEM NSSDC ID 63-024A-04 

EXPERIMENT PERSONNEL 
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PI - NESS STAFF NOAA-hESS SUITLANO. MD. 

OPESATINC STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 123165 

EXPERIMENT BRIEF DESCRIPTION 

THE TIROS 7 TV SYSTEV >»A S DESIGNED TO C0TAIN DATA FDR OPERATIONAL 
METEOROLOGICAL USE AND TO FURTHER RESEARCH TOWARD OBTAINING AND USING TV 
CLOUOCOVER pictures FROM SATELLITES. THE EXPERIMENT CCNSISTED OF TWO 
REDUNDANT PAIRS CF TV CAMERAS. MAGNETIC TAPE RECCRDEfiS, AND TV TRANSMITTERS. 
THE TWO SENSOR UNITS WERE CAPABLE CF CCNCURRENT OR INDEPENDENT OPERATION. 

THE TWO wide-angle <10A DEG) VIDICGN CAMERAS WERE MOUNTED ON THE BASEPLATE 
OF THE SPACECRAFT WITH THEIR OPTICAL AXES PARALLEL TC THE SPACECRAFT SPIN 
AXIS. WHICH WAS IN THE ORBITAL PLANE. THE CAMERAS WERE AUTOMATICALLY 
TRIGGERED INTO ACTION ONLY WHEN THEY CAME IN VIEW CF THE EARTH. THE TV 
CAMERA SYSTEM COULD OPERATE IN EITHER REAL-TIME CR TAPE RECORDER MODE. 
depending on WHETHER THE SPACECRAFT WAS WITHIN OR BEYCND COMMUNICATION RANGE 
OF EITHER OF TWO GROUND RECEIVING STATIONS. THE TV CAMERA USED 

SOO-SCAN-L INE. 1 .27-CM-DIAMETER VIOICONS. THE RECORDERS COULD STORE UP TO 32 
FRAMES OF PICTURES. TRANSMISSION OF THE 32-FRAME SEQUENCE WAS ACCOMPLISHED 
IN 100 SEC BY A 2-W FM TRANSMITTER OPERATING AT A NOMINAL FREQUENCY OF 235 
MHZ. AT NOMINAL ATTIUOE AND ALTITUDE ( APPROX I MAT ELY TOO KM), A PICTURE 
COVERED A 1200- BY 1200-KM SQUARE WI IH A SPATIAL RESOLUTION OF 2.5 TO 3.0 KM 
AT NADIR. THE EXPERIMENT WAS CAPABLE OF PRODUCING CAYT IME CL QJ DCOV ER 
PICTURES FOR THE REGION BETWEEN 65 DEG S TO 65 DEG N LATITUDE. THE 
EXPERIMENT YIELDED NUMEROUS METEOROLOGICALLY USEFUL PICTURES ANO PROVIDED 
ALMOST CONTINUOUS HURRICANE COVERAGE DURING ITS APPROXIMATELY 2.5-YR 
OPERATIONAL LIFETIME. DATA FROM THIS EXPERIMENT ARE AVAILABLE FROM THE 
NATIONAL CLIMATIC CENTER. ASHEVILLE. NORTH CAROLINA. FOB A COMPLETE INDEX OF 
THESE DATA. SEE •CATALOG OF METEOROLOGICAL SATELLITE DATA - TIROS 7 
TELEVISION CLOUD PHOTOGRAPHY .* PARTS I THROUGH IV, FOR SALE FROM THE U.S. 
SUPERINTENDENT OF DOCUMENTS. 

REFERENCES 

42, 43, 44, 45, 207, 352, 384, 409, 460. 534, 537. 552. 650. 6^8. AND 

765, 


WWW 4* 4444444444444WW44 444 4WW4 44** 4* « 444 *4 •* 4 4 444* 4 


SPACECRAFT COMMON NAME- TIROS 8 
alternate NAMES- A 53 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 12/2 1Z63 
APOGEE- 765.000 KM ALT 
PERIGEE- 691.000 KM ALT 
PERIOD- 99.33 MIN 
INO. INATION- 5E.48 DEG 


NSSOC ID 63-054A 


OTHER IKFCPMATtON 

SPACECRAFT WT- 119. KG 

LAUNCH CATE- 12/21/63 
OPERAT ING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 083165 


SPACECRAFT 
PM - R .M . 
PS - 


PERSONNEL 

RAOOS 

AERO. ANO METED, 


NASA-GSFC 
OIW NASA-GSFC 


GREENBELT, HO. 
GREENBELT. MO. 
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SPACECRAFT BRIEF DESCRIPTION 

TIROS a ITELEVISION AND INFRARED CBSERVATICN SATELlllTEl WAS DESIGNED 
TO DEVELOP IMPROVED CAPABILITIES FOR OBTAINING AND USING TV CLOUDCOVER 
PICTURES FROM SATELLITES. THE SPIN-STABILIZED SPACECRAFT WAS IN THE FORM OF 
AN 18-SIOEO RIGHT PRISM. 1C7 CM ACROSS OPPOSITE COFNEKS AND S6 CM HIGH. WITH 
A REINFORCED BASEPLATE CARRYING MOST OF THE SUBSYSTEMS AND A COVER ASSEMBLY 
I HAT). ELECTRICAL POWER WAS SUPPLIED TO THE SPACECRAFT BY APPROX IM ATEL Y BOOO 
J_ ay 2 -cm silicon solar cells mounted CN the cover ASSEMBLY AND BY 21 
NICKEL-CADMIUM batteries. A SINGLE MCNQPCLE ANTENNA FOR RECEPTION OF GROUND 
COMMANDS EXTENDED OUT FROM THE TOP OF THE COVER ASSEMBLY. A PAIR OF 
CROSSED-OIPOLE TELEMETRY ANTENNAS <235 MHZ) PROJECTED DOWN AND DIAGONALLY 
OUT FROM THE BASEPLATE. MOUNTED AROUND THE EOGE CF THE BASEPLATE WERE FIVE 
DIAMETRICALLY OPPOSED PAIRS OF SMALL SCLID-FUEL THRUSTERS THAT MAINTAINED 
THE satellite spin RATE BETWEEN 8 AND 12 RFM. PROPER ATTITUDE WAS MAINTAINED 
TO WITHIN A I- TO 2-DEG ACCURACY BY USE CF A MAGNETIC CONTROL DEVICE 
CONSISTING OF 25 C COILS OF WIRE WOUND AROUND THE OUTER SURFACE OF THE 
SPACECRAFT. THE INTERACTION BY THE INDUCED MAGNETIC FIELD IN THE SPACECRAFT 
AND THE EARTH'S MAGNETIC FIELD PROVIDED THE TORQUE NECESSARY FOR ATTITUDE 
CONTROL. TIROS 8 WAS THE FIRST SATELLITE TO BE EQUIPPED WITH AUTOMATIC 
PICTURE TRANSMISSION (APT) CAPABILITIES. THE APT EXPERIMENT PROVIDED 
REAL-TIME EARTH- CLOUD PICTURES TAKEN BY THE SATELLITE TO ANY PROPERLY 
EQUIPPED GROUND RECEIVING STATICN. IN ADDITION TO AN AFT CAMERA SYSTEM, THE 
SATELLITE CARRIED ONE WIDE-ANGLE (104 DEG) TV CAMERA. PICTURES TAKEN BY THE 
TV CAMERA WERE TRANSMITTED DIRECTLY OR WERE STORED IN A TAPE RECOROER ON 
BOARD FOR SUBSEQUENT PLAYBACK, DEPENDING ON WHETHER TFE SPACECRAFT WAS 
WITHIN DR BEYOND COMMUNICATION RANGE OF EITHER CF TWO GROUND RECEIVING 
STATIONS. THE SPACECRAFT PERFORMED NCRMALLY AFTER LAUNCH. OVER SO GROUND 
STATIONS PARTICIPATED IN THE APT EXPERIMENT, WHICH WAS TERMINATED 
APPROXIMATELY 4 MONTHS AFTER LAUNCH CM I NG TO DEGRADATION OF THE APT CAMERA. 
THE WIDE-ANGLE TV CAMERA TRANSMITTED USEFUL DATA UNTIL AUGUST 31. 1965. THE 

SATELLITE WAS DEACTIVATED ON JULY 1. 1967, AFTER HAVING BEEN LEFT CN FOR- AN 
ADDITIONAL TIME PERIOD FOR ENGINEERING PURPOSES. 

REFERENCES 

135. 145. 219. 252. 511. 551. 572. 639. 675, 700. 743. 772. 789, AND 

924. 


EXPERIMENT NAME- TELEVISION CAMERA SYSTEM 


NSSOC 10 63-054A-01 


EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-NESS SUITLAND. MD. 

□PER AT INC STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 0B316S 

EXPERIMENT BRIEF DESCRIPTION 

THE TIROS £ TV SYSTEM WAS DESIGNED TO FURTHER RESEARCH IN OBTAINING 
AND USING TV CLOUDCOVER PICTURES FROM SATEU-ITES. THE EXPERIMENT 
INSTRUMENTATION CONSISTED OF A SINGLE WIOE-ANGLE I lO 4 DEG) LENS TV CAMERA, A 
TWO- TRACK MAGNETIC TAPE RECCRDER. AND A TRANSMITTER. THE CAMERA WAS MOUNTED 
ON THE BASEPLATE OF THE SPACECRAFT. WITH ITS OPTICAL AXIS PARALLEL TO THE 
SATELLITE SPIN AXIS. THE CAMERA SYSTEM COULD OPERATE IN EITHER REAL-TIME DR 
TAPE RECORDER MODE. DEPENDING ON WHETHER THE SPACECRAFT WAS WITHIN OR BEYOND 
COMMUNICATION RANGE OF EITHER OF TWO GROUND RECEIVING STATIONS. THE CAMERA 
WAS AUTOMATICALLY TRIGGERED INTO ACTION CNLY WHEN IT CAME IN VIEW OF THE 
EARTH. THE TV TUBE WAS A 5CC-SC AN-LI . I . 27-CM-CI AMETER V ID ICON . THE 
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fiECORDER COULD STORE UP TO 22 FFAKES OF PICTURES. THE PICTURE FRAMES #IERE 
TRANSMdTEO IN ICO SEC BY A 2-W FM TRANSPITTcR OPERATING AT A NOMINAL 
FHEOUENCY OF 233 MHZ. AT NCMINAL ATTITUDE AND ALT I TU DE ( APPROX IM AT EL Y 700 
KM>, A PICTURE COVERED A 1200- BY 1200-KK SQUARE WITH A 3P AT I AL RESQLUT ION 
OF 2.5 TO 2.0 KM AT NADIR. THE EXPERIMENT WAS CAPABLE CF PRODUCING 
CLOUOCOVER PICTURES FOR THE REGION BETWEEN 65 DEG S AND 65 DEG N. THE 
EXPERIMENT PERFORMED NORMALLY AFTER LAUNCH. AND GOCO DATA WERE OBTAINED 
UNTIL AUGUST 31, I<365. DATA FROM THIS EXPERIMENT ARE AVAILABLE FROM THE 

NATIONAL CLIMATIC CENTER, ASHEVILLE, NORTH CARCLINA. FOR AN INDEX OF THESE 
DATA, SEE 'CATALOG OF ME TE CfiOLOGIC AL SATELLITE DATA - TIROS 8 TELEVISION 
CLOUD photography,* parts I THROUGH III, SOLD BY THE U.S. SUPERINTENDENT OF 
DOCUMENTS. 

REFERENCES 

46, 47, 4B» 2S7, 352. 384, 409. 437. 460. 552. 650, AND 698. 


EXPERIMENT NAME- AUTOMATIC PICTURE TRANSMI SSCN I APT! NSSDC ID 63-054A-02 

SVSIEM 

EXPERIMENT PERSONNEL 

PI - C.M. HUNTER NA SA-GSFC GBEENBELT, MD. 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 030C64 

EXPERIMENT BRIEF DESCRIPTION 

THE TIROS E AUTOMATIC PICTURE TRANSMISSION (APT) SUBSYSTEM WAS A 
CAMERA AND TRANSMITTER COMBINATION DESIGNED TD TEST THE FEASIBILITY OF 
TRANSMITTING LOCAL DAYTIME PICTURES CF CLOUOCOVER CONDITIONS TO PROPERLY 
EQUIPPED GROUND RECEIVING STATIONS ON A REAL-TIME BASIS, THE CAMERA SYSTEM 
CONSISTED OF A SINGLE CAMERA WITH A 2. 54-C M- DI AMETER VIOICON, THE CAMERA 
USED A Ica-DEG WIDE-ANGLE F/1.8 OBJECTIVE LENS, WITH A FOCAL LENGTH OF 5.7 
MM, AND WAS MOUNTED ON THE SATELLITE BASEPLATE. WITH ITS OPTICAL AXIS 
PARALLEL TO THE SPACECRAFT SPIN AXIS. THE ACTUAL PICTURE TAKING REQUIRED 8 
SEC AND THE TRANSMISSION 200 SEC. EARTH-CLOUD IMAGES RETAINED ON THE 
PHOTOSENSITIVE SURFACE OF THE VIDICON WERE READ CUT AT FOUR LINES PER SECOND 
TO PRODUCE AN 80C-LINE PICTURE. A 5-W TV TRANSMITTER (136.95 MHZ) RELAYED 
THE PICTURES TO LOCAL APT STATIONS WITHIN COMMUNICATION RANGE. THE FACEPLATE 
OF THE VIDICON HAD RETICLE MARKS THAT APPEARED CN THE PICTURE FORMAT TO AID 
IN RELATING THE PICTURE TO ITS GEOGRAPHICAL FOSITICN CN THE EARTH'S SURFACE. 
AT NOMINAL SATELLITE ATTITUDE AND ALTITUDE (APPROXIMATELY 700 KM). A PICTURE 
COVERED A 1200- EY 1200-KM SQUARE WITH A HORIZONTAL RESOLUTION OF 7.5 KM AT 
NADIR. THE EXPBR IMENT PERFORMED NORMALLY, AND GOOD QUALITY PICTURES WERE 
OBTAINED UNTIL THE EXPERIMENT WAS TERMINATED OWING TO DEGRADATION OF THE APT 
CAMERA. THE APT EXPERIMENT SUCCESSFULLY DEMONSTRATED THE FEASIBILITY OF 
USING WEATHER SATELLITES TO PROVIDE TEOROL CG IS TS WITH LOCAL CLOUCCOVER 

DATA ON A NEAR REAL-TIME BASIS REQUIRING ONLY THE USE CF A PHDTQF ACS I M ILE 
MACHINE AND A RELATIVELY INEXPENSIVE ANTENNA AND RECEIVER. APT DATA ARE 
PRIMARILY INTENDED FOR OPERATIONAL USE WITHIN THE LOCAL APT ACQUISITION 
STATIONS AND GENERALLY ARE NOT AVAILABLE FOR DISTRIBUTION. 

REFERENCES 

12, 276, 278, 279, 466, 524, 652, 743. 768, 827, 853, 860. 861. AND 

37 1. 
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***^****<>:********tt****t ***.***** ******** ***** 


SPACECRAFT COMMON NAME- TIROS 9 

ALTERNATE NAMES- A 54 

OROITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- Ol/JI/65 
APOGEE- 2S8E.OO KM ALT 
PERIGEE- 705.000 KM ALT 
PERIOD- 119.2 MIN 
INCLINATION- 9<.40 OEG 

SPACECRAFT PERSONNEL 

PM - R.M. RAOOS NASA-GSFC 

PS - AERO. AND METEG. DIV NASA-GSFC 


NSSOC ID 6S-004A 


OTHER INFORMATION 

SPACECRAFT WT- 138. KG 

LAUNCH DATE- 01/22XC5 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA recorded- 072665 


GREENBELT, MO. 
GREENBELT, MD. 


SPACECRAFT BRIEF DESCRIPTION 

TIROS 9 (TELEVISION AND INFRARED OBSERVATION SATELLITE! MAS A 
SUN- SYNCHRONOUS METEOROLOGICAL SPACECRAFT DESIGNED TO DEVELOP IMPROVED 
CAPABILITIES FOR OBTAINING AND LSING TV CLOUDCOVER PICTURES FROM SATELLITIE 
TO TEST THE TOS (TIROS OPEPA7IONAL SYSTEM! CCNCEPT. THE SP IN-S T ABl L I Z EO 
SPACECRAFT MAS IN T!« FORM CF AN 18-SlDED RIGHT PRISM. 107 CM ACROSS 
OPPOSITE CORNERS AND 56 CM HIGH. WITH A REINFORCED BASEPLATE CARRYING MOST 
OF THE SUBSYSTEMS AND A COVER ASSEMBLY (HAT). ELECTRICAL POWER WAS SUPPLIED 
TO THE SPACECRAFT FROM APPRCXI M ATELV 9 00 0 1- BY 2-CM SILICON SOLAR CELLS 
MOUNTED ON THE COVER ASSEMBLY AND BY 21 NICKEL-CADMIUM BATTERIES, A SINGLE 
MONOPOLE ANTENNA FOR RECEPTICN CF GROUND CCMMANDS EXTENDED OUT FROM THE TOli 
OF THE COVER ASSEMBLY. A PAIR OF C ROSSED-Dl P OLE TELEMETRY ANTENNAS (235 MHZ 
PROJECTED DOWN AND DIAGONALLY OL’T FROM THE BASEPLATE. TIROS 9 WAS THE FIRST 
OF THE SO-CALLED "CARTWHEEL* ME TECROLOGI C AL TV SATELLITES. THAT IS, THE 
SPACECRAFT SPIN AXIS WAS MAINTAINED NORMAL TO THE ORBITAL PLANE, TFE 
SATEl-LITE WAS STILL EQUIPPED WITH SMALL SOLID-FUEL THRUSTERS AS IN THE CASE 
OF PREVIOUS TIROS SPACECRAFT. HCWEVER, THE SYSTEM WAS USED ONLY AS A BACKUP 
THE SATELLITE SPIN RATE AND ATTITUDE WERE PRIMARILY DETERMINED BY A 
QUARTER-ORBIT MAGNETIC ATTITUDE CONTROL (QCMAC) SYSTEM. FIRST INSTALLED ON 
tiros 9. THE SYSTEM USED THE TORQUE OEVELCPEO BY INTERACTION OF THE EARTH'S 
MAGNETIC FIELD WITH A CURRENT-CARRYING LCOP MOUNTED IN THE SATELLITE. THE 
SPACECRAFT CARRIED TWO IDENTICAL WIDE-ANGLE TV CAMERAS WITH I . 27-CM-D I AMET E 
VIOICBNS FOR TAKING EARTH CLOUDCOVER PICTURES. THE PICTURES WERE TRANSMITTE 
DIRECTLY TO EITHER OF TWO GROUND RECEIVING STATIONS OR STORED IN A TAPE 
RECORDER ON BOARD FOR SUBSEQUENT PLAYBACK IF THE SPACECRAFT WAS BEYOND 
COMMUNICATION RANGE. A FAILURE IN THE SPACECRAFT GUIDANCE SYSTEM PLACED THE 
SPACECRAFT IN AN UNPLANNED ELLIPTICAL (700 TC 2500 KM) ORBIT. THE TV SYSTEM 
OPERATED NORMALLY UNTIL JULY 26, 1965. AND SPORADICALLY UNTIL FEBRUARY 15, 
1967. TIROS 9 WA S THE FIRST SATELLITE IN THE TIROS SERIES TO BE PLACED IN A 
NEAR-POLAR ORBIT. THEREBY INCREASING TV COVERAGE TO THE ENTIRE DAYLIGHT 
PORT ION OF THE GLOBE. 


REFERENCES 

253. 551. 572. 639. €47. €75. 700. 743, 772. AND 924. 


experiment NAME- TELEVISION CAMERA SYSTEM 


NSSDC ID 65-004A-01 



EXPESIMENT PERSONNEL 

PI - /ness staff 

OPERATING STATUS- INOPERABLE 
CATE LAST USABLE DATA RECOROED- 


NQAA-NE SS 


C72665 


SUITLANO. MD. 


EXPERIMENT BRIEF DESCRIPTION 

THE TIROS S TV SYSTEM l*A S DESIGNED TO OBTAIN DATA FOR OPERATIONAL 
METEOROLOGICAL USE AND TO FURTHER RESEARCH TOWARD CBTAINiNG AND USING TV 
CLOUOCOVER PICTURES FROM SATELLITES. THE CAMERA SYSTEM WAS IDENTICAL TO THAT 
FLOWN ON ALL PREVIOUS TIROS MISSIONS AND ESSA 1. I .E . . TWO WIDE-ANGLE 
104-DEG TV CAMERAS EQUIPPED WITH I . 2 7-CM-D I A METER VIDICCNS. UNLIKE PREVIOUS 
TIROS TV CAMERAS, HOWEVER. THE CAMERAS CN TIFOS 9 WERE MOUNTED 180 DEG APART 
ON THE SIDE OF THE SPACECRAFT AND CANTED 64 DEG FRCM THE SPACECRAFT SPIN 
AXIS, THE CAMERAS WERE AUTOMATICALLY TRIGGERED 1 NT C ACTION ONLY WHEN THEY 
CAME IN VIEW OF THE EARTH. THE TV SYSTEM COULD CPEFATE IN EITHER REAL-TIME 
OR TAPE RECORDER MODE, DEPENDING ON WHETHER THE SPACECRAFT WAS WITHIN OR 
BEYOND COMMUNICATION RANGE CF EITHER OF TWO GROUND RECEIVING STATIONS. THE 
RECORDER COULD STORE UP TO 48 FRAMES OF PICTURES. TRANSMISSION OF THE 
4a-FHAME SEQUENCE WAS ACCOMPLISHED IN' 120 SEC USING A 5-W FM TRANSMITTER 
OPERATING AT A NCMINAL FREQUENCY OF 235 MHZ. AT A PLANNED ALTITUDE OF 700 
KM, A PICTURE COVERED A 1200- BY 1200-KM SQUARE WITH A SPATIAL RESOLUTION OF 
2.5 TO 3.0 KM AT NADIR. FROM A NEAR-FOLAR CHBIT. THE CAMERA SYSTEM COULD 
PROVIDE COMPLETE TV COVERAGE OF THE ENTIRE DAYLIGHT PCRTION OF THE GLOBE. IN 
SPITE OF AN UNPLANNED ELLIPTICAL ORBIT, THE EXPERIMENT PRODUCED OVER 70,000 
METEOROLOGICALLY USEFUL PICTURES. THE EXPERIMENT PERFCRMEO NORMALLY UNTIL 
JULY 26, IS65, AND OPERATED SPORADICALLY THEREAFTER UNTIL FEBRUARY 13, 1967, 

WHEN ALL DATA ACQUISITION CEASED. DATA FRCM THIS EXPERIMENT CAN BE OBTAINED 
FROM THE NATIONAL CLIMATIC CENTER, ASHEVILLE, NORTH CAROLINA. FOR AN INDEX 
OF THESE DATA. SEE THE 'CATALOG OF METEOROLOGICAL SATELLITE DATA - TIROS 9 
TELEVISION CLOUD PHOTOGRAPHY,* PARTS 1 AND 2, FOR SALE FROM THE U.S. 
SUPERINTENDENT OF DOCUMENTS, 


REFERENCES 


49. SO. 253. 286, 3S2 , 364, 406, 409, 446, 460. 649, 650, AND 698. 


WW444444444W4444W4WW444444W W**4«***4* W* «« W « W* * W * 


SPACECRAFT COMMON NAME- TIROS IC 
ALTERNATE NAMES- OT 1 


ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCF DATE- 07/02/65 
APOGEE- 637.000 KH ALT 
PERIGEE- 7S1.000 KM ALT 
PERIOD- 100.7 MIN 
IN0.1NATION- 9E.6S DEG 


SPACECRAFT 
PH - R .M . 
PS - 


PER SDNNEL 
RADOS 

AERO. AND METEO. 


NA SA-GSFC 
OIV NA SA-GSFC 


NSSOC ID 65-05 J A 


OTHER INFORMATION 

SPACECRAFT WT- 127. KG 

LAUNCH CATE- 07/02/65 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 073166 


6REENBELT. MO. 
GREENSELT, MD. 
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SPACECRAFT BRIEF .DESCRIPTION 

TIROS 10 (TELEVISION AND INFRARED CBSERVATION SATELLITE! (HAS A 
SUN- SYNCHRONOUS RE TEOROLOG 1 C AL SPACECRAFT DESIGNED TO DEVELOP IMPROVED 
CAPABILITIES FOR OBTAINING AND (.SING TV CLOUOCOVER PICTURES FROM SATELLITES 
AND OPERATED AS AN INTERIM OPERATIONAL SATELLITE. THE SPIN-STABILIZED 
SPACECRAFT WAS IN THE FORM OF AN IB-SIOEO RIGHT PRISM. 107 CM ACROSS 
OPPOSITE CORNERS AND 56 CM HIGH, WITH A REINFORCED BASEPLATE CARRYING MOST 
OF THE SUBSYSTEMS AND A COVER ASSEMBLY (HAT). ELECTRICAL POWER WAS SUPPLIED 
TO THE SPACECRAFT BY APPROXIMATELY 9000 I- BY 2-CM SILICON SOLAR CELLS THAT 
WERE MOUNTED ON IHE COVER ASSEMBLY AND BY 21 NICKEL-CADMIUM BATTERIES. A 
SINGLE MONOPOLE ANTENNA FOR RECEPTION OF GROUND COMMANDS EXTENDED OUT FROM 
THE TOP OF THE COVER ASSEMBLY. A PAIR OF CPOSSEO-DiPOLE TELEMETRY ANTENNAS 
(235 MHZ) PROJECTED DOWN AND DIAGONALLY CUT FROM THE BASEPLATE. MOUNTED 
AROUND THE EDGE CF THE BASEPLATE WERE FIVE DIAMETRICALLY OPPOSED PAIRS OF 
SMALL SOLID-FUEL THRUSTERS THAT MAINTAINED THE SATELLITE SPIN RATE BETWEEN 8 
AND 12 RPM. PROPER ATTITUDE WAS MAINTAINED TO WITHIN A 1- TO 2-DEG ACCURACY 
BY USE OF A MAGNETIC CONTROL DEVICE CONSISTING OF 250 COILS OF WIRE WOUND 
AROUND THE OUTER SURFACE OF THE SPACECRAFT. THE INTERACTION BY THE INDUCED 
MAGNETIC FIELD IN THE SPACECRAFT AND THE EARTH'S MAGNETIC FIELD PROVIDED THE 
TORQUE NECESSARY FOR ATTITUDE CCNTBOI.. THE SATELLITE SPIN AXIS COULD THUS BE 
VARIED WHILE THE SATELLITE REMAINED IN THE CCNVENTIONAL TIROS 'AXIAL* MODE* 
THE satellite WAS EQUIPPED WITH TWO IDENTICAL WIDE-ANGLE TV CAMERAS WITH 
1«27-CM-01AMETER VIOICONS FOR TAKING EARTH CLCUDCOVER PICTURES. THE PICTURES 
COULD BE TRANSMITTED DIRECTLY TC EITHER OF TWO GROUND RECEIVING STATIONS OR 
STORED IN A TAPE RECORDER ON BOARD FOR SUBSEQUENT PLAYBACK IF THE SPACECRAFT 
WAS BEYOND THE C CMMUN ICA T t ON RANGE OF THE STATION. THE SATELLITE WAS 
LAUNCHED INTO A NEAR-POLAR ORBl 1 AND SUCCESSFULLY PROVIDED TV COVERAGE OF 
THE ENTIRE DAYLIGHT PORTION OF IHE GLOBE. THE TV SYSTEM OPERATED NORMALLY 
UNTIL SEPTEMBER IS65 AND SPORADICALLY UNTIL JULY 1966. 

REFERENCES 

Sll, 551* £72. 639* 675* 700* 743* 772* 789* AND 924. 


EXPERIMENT NAME- TELEVISION CAMERA SYSTEM 


NSSOC ID 65-051A-OI 


EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-NESS SUITLANO, MO. 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 073168 

EXPERIMENT BRIEF DESCRIPTION 

THE TIROS 10 TV SYSTEM WAS DESIGNED TO qBTAIN DATA FOR OPERATIONAL 
METEOROLOGICAL USE AND TO FURTHER RESEARCH TCWARO CST AIMING ANO USING TV 
O-OUDCOVER PICTURES FROM SATELLITES. THE EXPERIMENT CCNSISTED OF TWO 
REDUNDANT PAIRS (3F TV CAMERAS. MAGNETIC TAPE RECCROERS. AND TV TRANSMITTERS. 
THE TWO SENSOR UMTS WERE CAPABLE CF CCNCURRENT OR INDEPENDENT OPERATION. 

THE TWO WIDE-ANGLE (104 DEG) VIDICON CAMERAS WERE MOUNTED ON THE BASEPLATE 
OF THE SPACECRAFT WITH THEIR OPTICAL AXES PARALLEL TO THE SPACECRAFT SPIN 
AXIS. THE ABILITY OF THE MAGNETIC ATTITUDE CCNTROL SYSTEM TO VARY THE 
SPACECRAFT SPIN AXIS ALLOWED THE CAMERAS TO VIEW THE EARTH AT VARIOUS ANGLES 
FROM NAOIR. IN THIS RESPECT TOE CAMERA SYSTEM WAS SIMILAR TO THAT FLOWN ON 
THE TIROS 9 'CARIWHEEL* SATELLITE. THE CAMERAS WERE AUTOMATICALLY TRIGGERED 
INTO ACTION ONLY WHEN THEY CAME IN VIEW (»= THE EARTH* DEPENDING ON WHETHER 
OR NOT THE SATELLITE WAS WITHIN COMMUNICATION RANGE. OF EITHER OF TWO GROUND 
RECEIVING STATIONS, THE TV CAMERA SYSTEM COULD OPERATE IN EITHER REAL-TIME 
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OR TAPE RECORDER MODE* THE TV CAMERAS CSEO 5 00— SC A N— L INE . 1.27 CM DIAMETER 

VIOICONS. THE recorder COULD STORE UP TO 32 FRAMES OF PICTURES. TRANSMISSION 
QP TpiE 32-FRAME SEQUENCE WAS ACCOMPLISHED IN 100 SEC 6V A 2— W FM TRANSMITTER 
OPERATING AT A NOMINAL FREQLENCV OF 235 MHZ. AT KCMINAL ATTITUDE AND 
ALTITUDE I APPROX IMA TEL Y 70C KM). A PICTURE COVERED A 1200- BY 1200-KM SQUARE 
WITH A SPATIAL RESOLUTION OF 2.5 TO 3.0 KM AT NADIR. FROM A NEAR POLAR 
ORBIT, THE CAMERA SYSTEM CQLLD PRDVICE CCMPLETE PICTORIAL COVERAGE OF THE 
ENTIRE DAYLIGHT PORTION OF THE GLCBE. OVER 50.000 MET ECRO.OG IC ALLY USEFUL 
PICTURES WERE OBTAINED FROM LAUNCH UNTIL THE EXPERIMENT WAS TERMINATED ON 
JULY 31. IS66. DATA FROM THIS EXPERIMENT ARE AVAILABLE FROM THE NATIONAL 

CLIMATIC CENTER. ASHEVILLE, NORTH CAROLINA, FOR AN INDEX OF THESE DATA, SEE 
•CATALOG OF METE CROLOGICAL SATELLITE DATA - TIRCS 10, TELEVISION CLOUD 
PHOTOGRAPHY,* FDR SALE FROM THE U,S, SUPERINTENDENT OF DOCUMENTS. 

REFERENCES 

51, 268. 2«7* 352, 384. 406, 409, 460. AND 650. 




TOS/ESSA SERIES 




Preceding page blank | 


3. TOS/ESSA Senes 


SPACECRAFT CQWMON NAME- ESSA I 
ALTERNATE NAMES- OT 3 

0R8ITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 02/03/66 
apogee- 870.000 KM ALT 
PERIGEE- 703.000 KM ALT 
period- 100.3 PIN 
INCLINATION- 0 7.91 DEG 


NSSOC ID 66-00 8A 


OTHER INFGKRATION 

SPACECRAFT WT- 138. KG 

LAUACH CATE- 02/03/66 
OPERATING status- INOPERAeLE 
DATE LAST USAO-E 

DATA RECORDED- 100666 


SPACECRAFT PERSONNEL 

PM — R .M . RADOS NASA-GSFC GREENSELT. MD. 

PS — AERO. AND METEO. DIV NASA— GSFC GREEN8ELT. MD. 

SPACECRAFT BRIEF DESCRIPTION 

ESSA 1 HAS A 3^ IN-STABILI 2ED OPERATIONAL METEOROLOGICAL SPACECRAFT 
DESIGNED TO TAKE AND RECORD DAYTIME CLOUDCDVER PICTURES ON A GLOBAL BASIS 
FOR SUBSEQUENT PLAYBACK TO A GRCUND ACQUISITICN STATICN. THE SATELLITE HAD 
essentially the same CONFIGURATION AS THAT OF THE TIROS SERIES, I . E., AN 
18-SIDED RIGHT PRISM, 107 CM ACROSS OPPOSITE CORNERS AND 56 CM HIGH. WITH A 
REINFORCED BASEPLATE CARRYING MCST OF THE SUBSYSTEMS i>ND A COVER ASSEMBLY 
(HATI. ELECTRICAL POWER WAS PROVIDED BY APPROXIMATELY lO.OOO I- BY 2-CM 
SOLAR CELLS THAT WERE MOUNTED ON THE COVER ASSEMBLY AND BY 21 NICKEL-CADMIUM 
BATTERIES. TWO REDUNDANT WIDE-ANGLE CAMERAS WERE MOUNTED ON OPPOSITE SIDES 
OF THE SPACECRAFT AND CANTED 75 DEG FHCM THE SPACECRAFT SPIN AXIS. A PAIR OF 
CROS SED-DIPOLE C CMMAND AND RECEIVING ANTENNAS PRCJECTED OUT AND DOWN FROM 
THE BASEPLATE. A MONOPOLE TELEMETRY AND TRACKING ANTENNA EXTENDED UP FROM 
THE TOP OF THE COVER ASSEMBLY. THE SATELLITE WAS PLACED IN A CARTWHEEL 
ORBITAL MODE, WITH ITS SPIN AXIS MAINTAINED NORMAL TO THE ORBITAL PLANE, Tl« 
SATELLITE SPIN RATE AND ATTITUDE WERE DETERMINED PRIMARILY BY A MAGNETIC 
ATTITUDE SPIN COIL (MASC). THE MASC WAS A CURRENT-CARRYING COIL MOUNTED IN 
The cover assembly, the magnetic field induced by the current interacted 

WITH THE EARTH'S MAGNETIC FIELD TO PROVIDE THE NECESSARY TORQUE TO MAINTAIN 
A DESIRED SPIN RATE OF 9.22E RPM. FIVE SMALL SOLID-FUEL THRUSTERS MOUNTED 
AROUND THE BASEPLATE PROVIDED A SECONDARY MEANS CF CONTROLLING THE 
SPACECRAFT'S SPIN RATE, THE SATELLITE PERFCRMED NORMALLY AFTER LAUNCH UNTIL 
OCTOBER 6. 1966. WHEN THE CAMERA SYSTEM FAILED. THE SPACECRAFT WAS 
DEACTIVATED ON MAY 6, 1967. AFTER BEING LEFT ON FOR AN ADDITIONAL TIME 
PERIOD FOR ENGINEERING PURPCSES. 


REFERENCES 

359, 511, 647, 675, 7C0, 743, 772, 789, AND 924. 


EXPERIMENT NAME- VIDICON CAMERA SYSTEM NSSDC ID 66-008A-01 

EXPERIMENT PERSONNEL 

P* ~ NESS staff noaa-ness suitlano, mo. 

OPERATING STATUS- INOPERABLE 
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CATE LAST USABLE DATA RECORDED- 100666 


experiment^brief^oescription «as a corbikation camera, tape 

recorder, and transmitter that could RECCflO AND STCRE A SER I ES OF REM OTE 
n^YTWe CLOUDCOVER PICTURES FOR SUBSEQUENT PLAYBACK TC A GROUND DATA 
ACQU S^T^^r^CILITY. THE SYSTEM »AS IDENTICAL TC THOSE FLOWN ON PREVIOUS 
TIROS MISSIONS, CONSISTING OF TWO REDUNDANT 500-SC AN-L INE TV CAMERAS WITH 
I27 -CM-d!aMETER VIOICONS. HOWEVER. CN E5SA 1 THE CAMERAS WERE MOUNTED 180 
OEG APART ON THE SIDE OF THE SPACECRAFT AND WERE CANTED 75 DEG FROM THE 
^PACKRAFT SPIN AXIS. THE CAItRAS WERE TRIGGERED I NT D ACTION ONLY WHEN THEY 
CAME INTO VIEW OF THE EARTH. EACH TARE RECCROER HAD TWO SEPARATE CHANNELS, 
ONE FOR STORING VIDEO SIGNALS AND ONE FOB SUN ANGLE DATA, WHICH SERVED AS A 
?IME REfI^ENCE. UP to 32 PICTURES CONSISTING OF FIVE LEVELS OF GRAY COULD BE 
<!TnREO FOR SUBSEQUENT PLAYBACK. AT NOMINAL ATTITUDE AND ALTITUDE 
flpPTOXlMATELV 1 450 KM), THE CAMERAS COVERED A 120 0- BY '^OO^M SQUARE WITH 
A SPATIAL RESOLUTION OF ABOUT 3,0 KM A T NADIR. THE EXPERIMENT WAS A SUCCESS, 
WITH OVER 100, OOC USABLE PICTURES TRANSMITTED. DATA FRCM THIS EXPERIMENT ARE 
AVAILABLE FROM THE NATIONAL CLIMATIC CENTER, ASHEVILLE, NORTH CAROLINA. FOR 
r^MP^ETE INDEX OF AVAILABLE DATA, SEE PARTS 1 AND 2 OF THE - CATALOG OF 

me“oroloLcal satellite data - essa I television cloud photography- for 

SALE FROM THE U. £. SUPERINTENDENT CF DOCUMENTS. 


REFERENCES 


52, S3, 28E, 352, 46C, 64S, 650, 742, AND 883. 


t^,^**m***************** *********************** 


SPACECRAFT COMMON NAME- ESSA 2 
ALTERNATE NAMES- OT 2 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 03/03/66 
APOGEE- 1418,00 KM ALT 
PERIGEE- 1356,00 KM ALT 
PERIOD- 113,5 MIN 
INCLINATION- ICl.O DEG 


NSSDC ID 66-0 16A 


OTHER INFORMATION 

SPACECRAFT WT- 138. KG 

LAUNCH CATE- 02/28/66 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 032070 


SPACECRAFT PERSONNEL 
PM - W .W , JONES 


NA SA-GSFC 


greenbelt, md. 


SPACECRAFT^BRIEF OPERATIONAL MET ED RCLOGI C AL SATELLITE 

DESIGNED TO PROVIDE REAL-TIME EARTH CLOUDCOVER TV PICTURES TO PROPERLY 
EQUIPPED GROUND RECEIVING STATIONS FOR USE IN „p 

FORECASTING. THE SATELLITE HAD ESSENTIALLY THE SAME ° 

A TIROS SPACECRAFT, 1,E.. AN 18-SlDED RIGHT PRISM, 107 CM ACROSS OPPOSITE 
CORNERS AND 56 CM HIGH. WITH A REINFORCED BASEPLATE CARRYING ^O^T OF THE 
SUBSYSTEMS AND A COVER ASSEMBLY IHATI. ELECTRICAL 

APPROXIMATELY 10.000 I- BY 2-C M SOLAR CELLS THAT “»ERE MOUNTED ON THE COVER 
ASSEMBLY AND BY 21 NlCKEL-CADMI UM BATTERIES, TWO REDUNDANT WIDE ANCLE 
AUTOMATIC PICTURE TRANSMISSION <APT) CAMERAS WERE MOUNTED f ^ 

OF THE SPACECRAFT WITH THEIR OPTICAL AXES PERPENDICULAR THE SPIN AXIS. 
PROJECTING DOWNWARD FROM THE BASEPLATE WERE A PAIR OF CROSSED- 
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RECEPTION ANTENNAS. A MONOPCLE TELEMETRY <136.500 *<HZ» AND TRACKING ( 136.770 
MHZ) ANTENNA EXTENDED OUTWARD FROM THE TOP OF THE COVER ASSEMBLY. THE 
SATELLITE SPIN RATE WAS CONTROLLED BY MEANS OF A MAGNETIC ATTITUDE SPIN COIL 
IMASC). WITH THE SPIN AXIS MAINTAII^D NCRMW. TO THE OREITAL PLANE (CARTWHEEL 
ORBIT MODE) TO WITHIN PLUS OR MINUS 1 DEG. THE MASC WAS A CXI RR ENT- CARRY IN G 
COIL MOUNTED IN THE COVER ASSEMBLY. THE MAGNETIC FIELD INDUCED BY THE 
CURReJT INTERACTED WITH THE EARTH'S MAGNETIC FIELD TO PROVIDE THE TORQUE 
NECESSARY TO MAINTAIN A DESIRED SPIN RATE OF 10.9 RPM. THE SPACECRAFT 
PERF(»MED NORMALLY AFTER LAUNCH. OVER A YR OF USEFUL CLOUDCOVER PICTURES 
WERE OBTAINED BEFORE THE CAMERA SYSTEMS WERE PLACED IN A STANDBY MODE ON 
MARCH 20. 1970. OWING TO A TELEMETRY CONFLICT WITH ITOS 1. ESS A 2 WAS 

DEACTIVATED ON OCTOBER 16. 1970. 

references 

98. 100. 141. 209. 3E9. 511. 647. 675. 700. 743. 772. 789. AND 924. 


EXPERIMENT name- AUTOMATIC PICTURE TRANSMISSION (APT) NSSDC ID 66-016A-0X 

SYSTEM 

EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-NESS SUITLANO. MD. 

OPERATING status- INOPERABLE 

CATE LAST USABLE DATA RECORDED- C32C70 

EXPERIMENT BRIEF DESCRIPTION 

THE ESSA 2 AUTOMATIC PICTURE TRANSMISSION (APT) SUBSYSTEM WAS A CAMERA 
AND TRANSMITTER COMBINATION DESIGNED TO TRANSMIT REAL-TIME. DAYLIGHT, 
SLOW-SCAN TELEVISION PICTURES OF CLOUD COVER TO ANY PFCPEHLY EQUIPPED GROUND 
RECEIVING STATION. THE CAMERA SYSTEM CONSISTED OF TWO REDUNDANT APT CAMERAS 
WITH 2.54-CM-OIAMETER VIOICCNS. EACH CAMERA HAD A I08-OEG WIDE-ANGLE FZl .8 
OBJECTIVE LENS WITH A FOCAL LENGTH OF 5.7 MM. THE CAMERAS WERE MOUNTED 180 
DEG APART ON THE SIDE OF THE SPACECRAFT, WITH THEIR OPTICAL AXES 
PERPENDICULAR TO THE SPACECRAFT SPIN AXIS. THE CAMERAS WERE PROGRAMMED TO 
TAKE FOUR OR EIGHT APT PICTURES PER ORBIT. THE ACTUAL PHOTOGRAPHY REQUIRED 8 
SEC AND THE TRANSMISSION 2CC SEC. EARTH-CLOUD IMAGES RETAINED ON THE 
PHOTOSENSITIVE SURFACE OF THE VIDICON WERE READ OJT AT FOUR LINES PER SECOND 
TO PraOUCE AN 80C-L1NE PICTURE. TWO S- W TV TRANSMITTERS (137.5 MHZ) RELAYED 
THE PICTURES TO LOCAL APT STATICNS WITHIN COMMUNICAT ICN RANGE, THE FACEPLATE 
OF THE VIDICON HAD RETICLE MARKS THAT APPEARED ON THE PICTURE FORMAT TO AID 
IN RELATING THE PICTURE TO ITS GEOGRAPHICAL FOSITICN CN THE EARTH'S SURFACE. 
AT NOMINAL SATELLITE ATTITUDE AND ALTITUDE (APPROXIMATELY 1450 KM). A 
PICTURE COVERED A 3100- BY 3I00-KM SQUARE WITH A HORIZONTAL RESOLUTION OF 
ABOUT 4 KM AT NADIR. THERE WAS A 30 PERCENT OVERLAP BETWEEN PICTURES ALONG 
THE TRACK TO ENSURE COMPLETE COVERAGE. THE EXPERIMENT WAS A SUCCESS. AND 
OVER 4 YR OF USEFUL CLOUDCOVER PICTURES WERE RECEIVED EY PARTICIPATING APT 
stations, APT DATA ARE PRIMARILY INTENDED FOR (IPERATICNAL USE WITHIN THE 
LOCAL APT ACQUISITION STATION. HOWEVER, COPIES OF PICTURES TAKEN OVER THE 
UNITED STATES ARE MAINTAINED ON FILE AT NOAA-NESS, SUlTLAND, MARYLAND. 

REFERENCES 

12. 54. 98. 261, 276. 288. 326. 456. 639. 649. 652. 676. 742. 827, 

661. and 671. 
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SPACECRAFT COHMON NA «E- ESSA 3 

alternate names- tos a 

GH81TAL INFORMATION 

orsit type- geocentric 
epoce: date- lo/OE/ee 

apogee- 147E.OO KM ALT 
PERIGEE- 1378.00 KM ALT 
PERIOD- 114.5 MIN 
INCLINATION- ICl.ODEG 


NSSOC 10 66 -087 A 


other IM=CSMAT1QN 

SPACECRAFT WT- 144, KG 

LAOKCH CATE- 10/02/66 
OPERATING status- INOPERABLE 
□ ATE LAST USABLE 

DATA recorded- 100968 


SPACECRAFT PERSONNEL 

PH - W.M. JONES NASA— 6SFC GREENBELT, MD. 

SPACECRAFT BRIEF DESCRIPTION 

ESSA 3 WAS A EUN-SYNCMRDNOLS OPERATIONAL MET EORCLQGI CAL SATELLITE 
DESIGNED TO TAKE AND RECORD DAYTIME EARTH CLCUOCCVER PICTURES ON A GLOBAL 
BASIS FOR SU0SEQLENT PLAYBACK TC A GROUND ACQUISITION FACILITY. THE 
SPACECRAFT WAS ALSO CAPABLE CF PROVIDING WORLDWIDE MEASUREMENTS OF REFLECTED 
SOLAR AND LONG-WAVE RADIATION LEAVING THE EARTH. THE SPACECRAFT HAD 
ESSENTIALLY THE SAME CONFIGURATION AS THAT OF A TIROS SATELLITE. I.E., AN 
18-SIDEO RIGHT PRISM, t 07 CM ACROSS CPPCSITE CORNERS AND 56 CM HIGH, WITH A 
REINFCRCED BASEPLATE CARRYING MCST OF THE SUBSYSTEMS AND A COVER ASSEMBLY 
(HAT). ELECTRICAL POWER WAS PRCVIDEO BY APPROXIMATELY 10.000, 1- BY 2-CM 

SOLAR CELLS THAT WERE MOUNTED ON THE COVER ASSEMBLY AND BY 21 NICKEL-CADMIUM 
BATTBTIES. TWD REDUNDANT ADVANCED VI 01 CDN CAMERA SYSTEM (AVCS) CAMERAS WERE 
MOUNTED ON OPPOSITE SIDES OF THE SPACECRAFT, WITH THEIR OPTICAL AXES 
PERPENDICULAR TO THE SPIN AXIS. TWO SETS CF FLAT PLATE RADIOMETERS WERE ALSO 
SUSPENDED ON OPPCSITE SIDES CF THE SATELLITE BENEATH THE EDGE OF THE 
BASEPLATE. A PAIR OF CROSSEO-Dl POLE COMMAND RECEIVER ANTENNAS PROJECTED OUT 
AND DOWNWARD FROM THE BASEPLATE. A MCNOFCLE TELEMETRY AND TRACKING ANTENNA 
EXTENDED OUTWARD FRGM THE TGF OF THE COVER ASSEMBLY. THE SATELLITE SPIN RATE 
WAS CONTROLLED BY MEANS OF A MAGNETIC ATTITUDE SPIN CCIL (MASC). WITH THE 
SPIN AXIS MAINTAINED NORMAL TO THE ORBITAL PLANE (CARTWHEEL ORBIT MODE! TO 
WITHIN PLUS OR MINUS 1 DEG. THE MASC WAS A CURRENT-CARRYING COIL MOUNTED IN 
THE CXiVER ASSEMBLY. THE MAGNETIC FIELD INDUCED BY THE CURRENT INTERACTED 
WITH THE EARTH'S MAGNETIC FIELD TO PROVIDE THE TORQUE NECESSARY TO MAINTAIN 
A DESIRED SPIN RATE OF 9.225 RPM. ESSA 3 PERFORMED NCRMALLY UNTIL JANUARY 
20, 1967. WHEN THE RADIOMETER EXPERltCNT FAILED. THE FIRST AVCS CAMERA 

FAILED ON SEPTEMBER 29, 1967. THE REMAINING CAMERA FAILED ON OCTOBER 9. 

1968, AND THE SATELLITE WAS DEACTIVATED CN DECEMBER 2, 1968. 


REFERENCES 

73, £4. 90. 359, 438, 463, 511, 603, 675, 700, 772, AND 789. 


EXPERIMENT NAME- ADVANCED VIOICCN CAMERA SYSTEM (AVCSI NSSDC ID 66-C07A-OI 

EXPERIMENT PERSONNEL 

PI - NESS STAFF NCAA-N£5S SUITLAND, MD. 
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OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 100^68 

experiment brief description 

THE ESSA 3 ADVANCED VIOICCN CAMERA SVSTEK (AVC5) WAS A COMBINATION 
CAMERA, TAPE RECCHOER, AND TRANSMITTER THAT CCULO RECCED AND STORE A SERIES 
OF REMOTE DAYTIME CLGUDCQVER PICTURES FCR SUBSEQUENT PLAYBACK TQ A GROUND 
DATA ACQUISITION FACILITY. THE CAMERAS AND TAPE RECORDER SYSTEM WERE 
ESSENTIALLY THE SAME AS THESE ON NIMBUS 1 AND 2. THE ESSA AV CS SYSTEM 
CONSISTED OF TWO REDUNDANT WIDE-ANGLE CAMERAS WITH 2 . E 4-CM -O I AMET FR 
VIOICONS. THE CAMERAS WERE MCUNTEO 160 DEG APART DN TNE SIDE OF THE 
SPACECRAFT, WITH THEIR OPTICAL AXES PERPENDICULAR TO THE SPIN AXIS. THE 
CAMERA OPTIC SYSTEM EMPLOYED A IC8-DEG LENS WITH A FOCAL LENGTH OF 6.0 MM, 
EACH CAMERA WAS INDEPENDENTLY TRIGGERED INTO ACTION CNLY WHEN IT CAME IN 
VIEW OF THE EARTH. A VIDEO FRAME CCNSISTED OF 0.23 SEC OF BLANKED VIDEO 
FOLLOWED OV e.25 SEC OF VIOICCN SCAN ( 83’3 LINES) AND A FINAL 0.25-SEC PERIOD 
OF BLANKED VIDEO. CONCURRENT WITH SHUTTER ACTUATION. A 16- INCREMENT GRAY 
SCALE WAS INCLUDED AT THE EDGE CF EACH PICTURE FRAME AS A CONTRAST CHECK. A 
FOUR-TRACK TAPE RECORDER CCULD STORE UP TC 36 PICTURES. THE DATA COULD BE 
READ OUT BETWEEN PICTURE TAKING CYCLES WITHOUT LCSING A PICTURE OR 
INTERRUPTING A SEQUENCE. SIX OR 12 AVCS PICTURES PER CRBIT COULD BE 
PROGRAMMED. AT NCMINAL ATTITUDE AND ALTITUDE < APPRCX I M AT ELY 1450 KM). A 
PICTURE COVERED A 3100- BY 3100-KM SQUARE WITH A HCRI2CNTAL RESOLUTION QF 
ABOUT 3 KM AT NA C 1 R . THERE WAS A 50 PERCENT CVERLAF ALCNG THE TRACK BETWEEN 
SUCCESSIVE PICTURES TO ENSURE C C MPLE TF COVERAGE. THE EXPERIMENT WAS A 
SUCCESS, WITH OVER 90,000 USABLE PICTURES TRANSMITTED. DATA FROM THIS 
EXPERIMENT ARE AVAILABLE FRCM THE NATIONAL CLIMATIC CENTER, ASHEVILLE, NORTH 
CAROLINA. FOR AN INDEX OF AVAILABLE DATA, SEE THE 'CATALOG OF METEOROLOGICAL 
SATELLITE DATA - ESSA 3, ESSA 5, AND ESSA 7 TELEVISION CLOUD PHOTOGRAPHY* 

FOR SALE FROM THE U.S. SUPERINTENDENT OF DOCUMENTS. IDENTICAL EXPERIMENTS 
WERE FLOWN ON ESSA ,5. 7, AND 9. 

REFERENCES 

23. 24, 25, 29. 30. 32. 3A, 35. 89, 98, 288. 297. 326, 352, 393, 415. 

459. 476, SIO. 547. 564. 639. 7II. 742 • 800. AND 883. 


EXPERIMENT NAME- FLAT PLATE RADIOMETER IFPR) NSSDC ID 66-087A-02 


EXPERIMENT PERSONNEL 

PI - V .E . SUOMI U CF WISCONSIN MADISON, WIS. 

01 - R.J. PARENT 0 OF WISCONSIN MADISON. WIS. 

OPERATING STAIUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 0I2C67 

EXPERIMENT BRIEF DESCRIPTION 

THE ESSA 3 FLAT PLATE RAOICMETER IFPR) SYSTEM WAS DESIGNED TO PROVIDE 
A MEASUREMENT OF THE GLOBAL DISTRIBUTICN OF REFLECTED SOLAR AND LONG-WAVE 
RADIATION LEAVING THE EARTH. THE FPR SYSTEM WAS COMPRISED OF FOUR INFRARED 
SENSORS. AN AN AL OG-TQ-DIGI TAL CONVERTER , A CCMHUTATOR, AND A TAPE RECORDER. 
TWO PAIRS OH RADIOMETERS WERE MCUNTEO ON OPPOSITE SIDES OF THE SPACECRAFT, 
WITH THEIR AXES PERPENDICULAR TO THE SPIN AXIS, A CONE SHIELD WAS EMPLOYED 
ON TWO OF THE RADIOMETERS TO ISOLATE OR REDUCE ANY RESPONSE DUE TO DIRECT 
SOLAR RADIATION. THE FIELD CF VIEW ON THE OtHER TWC INSTRUMENTS WAS 
UNRESTRICTED. BOTH TYPES OF RAOICMETERS USED A COATED (EITHER BLACK OR 
WHITE) ALUMINUM CISC AS THE SENSING ELEMENT. THE DISC TEMPERATURE WAS 
MEASURED BY TWO THERMISTORS MOUNTED CN THE BACK SURFACE OF THE DISC. THE 
BLACK-CUATED DISC RESPONDED TO THE SUM OF THE REFLECTED SOLAR, DIRECT SOLAR, 
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AND eWITTED LONG-teAVE RADIATION. THE WHITE DISC REFLECTED IN THE VISUAL 
RANGE BUT ABSORBED IN THE INFRARED 17 TO 30 MICRCN) RANGE. IDENTICAL 
EXPERIMENTS WERE FLOWN ON THE E£SA 5. 7, AND 9 SPACECRAFT. FOR A FULL 
description of the ESSA FPR, see ‘STLOIES in ATNCSFHERIC ENERGETICS BASED ON 
aerospace probings, annual report - 1966.* UNIVERSITY CF WISCONSIN. 111-129, 
march 1967. THE RADIOMETER PERF CRMEO NORMALLY, AND GOOD DATA WERE OBTAINED 
FROM LAUNCH UNTIL THE TAPE RECORDER FAILED ON JANUARY 20. 1967. DATA FROM 

THIS experiment are available on magi«tic tape from NCAA-NESS, SUITLANO, 

MARYLAND. 

REFERENCES 

lOA. 20A. 4E3. 610. 676, 677, 840. 884, AND 930. 
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SPACECRAFT COMMON NAME- ESSA 4 

ALTERNATE NAMES- TDS 9 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 01/2S/67 
APOGEE- 1443,00 KM ALT 
PERIGEE- 1328.00 KM ALT 
PERIOD- 113.4 MIN 
INCLINATION- 1C2.0 DEG 

SPACECRAFT PERSONNEL 

PM - W.W. JONES NASA-i 


NSSOC ID 67-006A 


OTHER IKFCRMATION 

SPACECRAFT WT- 132. KG 

LAUNCH DATE- 01/26/67 
OPERAT I NG ST ATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 120667 


GREENBELT. MO. 


SPACECRAFT BRIEF DESCRIPTION 

ESSA 4 WAS A SUN- SYNCHRONOUS OPERATIONAL MET EORCLOGI C AL SATELLITE 
DESIGNED TO PROVIDE REAL-TIME EARTH CLOUCCCVER TV PICTURES TC PROPERLY 
EQUIPPED ground RECEIVING STATIONS FOR USE IN WEATHER ANALYSIS AND 
FORECASTING. THE SATELLITE HAD ESSENTIALLY THE SAME CCNF IGUR AT ION AS THAT OF 
A TIROS SPACECRAFT. I.E.. AN 18-SIOEO RIGHT PRISM. 107 CM ACROSS OPPOSITE 
CORNERS AND 56 CM HIGH, WITH A REII^CRCED BASEPLATE CARRYING MOST OF THE 
SUBSYSTEMS AND A COVER ASSEMBLY IHATl, ELECTRICAL POWER WAS PROVIDED BY 
APPROXIMATELY 10,000 I- BY 2-CM SOLAR CELLS THAT WERE MOUNTED ON THE COVER 
ASSEMBLY AND BY 21 NICKEL-CADMIUM BATTERIES. TWO REDUNDANT WIDE-ANGLE 
AUTOMATIC PICTURE TRANSMISSION (APT) CAMERAS WERE MOUNTED ON OPPOSITE SIDES 
OF THE SPACECRAFT WITH THEIR OPTICAL AXES PEfiPENDI CULAR TO THE SPIN AXIS. 
PROJECTING DOWNWARD FROM THE BASEPLATE WERE A PAIR OF CHOSSED-OlPOLE COMMAND 
RECEPTION ANTENNAS. A MONOPOLE TELEMETRY 1136.500 ¥HZi AND TRACKING (136.770 
MHZ) ANTENNA EXTENDED OUTWARD FfiCM THE TOP OF THE COVER ASSEMBLY. THE 
SATELLITE SPIN RATE WAS CONTROLLED BY MEANS CF A MAGNETIC ATTITUDE SPIN COIL 
(MASC), WITH THE SPIN AXIS MAINTAINED NORMAL TO THE ORBITAL PLANE (CARTWHEEL 
ORBIT MODE) TO WITHIN PLUS OR MINUS I DEG. THE MASC WAS A CURRENT-CARRYING 
COIL MOUNTED IN IHE COVER AS^MBLV. IHE MAGNETIC FIELD INDUCED BY THE 
CURRENT INTERACTED WITH THE EARTH'S MAGNETIC FIELD TO FfiOV IDE THE TORQUE 
NECESSARY TO MAINTAIN A DESIRED SPIN RATE OF 10.9 RPM. WITH THE EXCEPTION OF 
THE FAILURE OF ONE OF THE API CAMERAS. THE SPACECRAFT PERFORMED NORMALLY 
AFTER launch, it WAS TURNED OPERATIONALLY OFF ON DECEMBER 6, 1967, AND WAS 
FINALLY DEACTIVATED ON MAY 5, IS68, 
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REFERENCES 


98, 100. 3ES, SI 1 , 67E, 7C0. 772 . AND 789. 


EXPERIMENT NAME- AUTOMATIC PICTURE TRANSMISSION (APT) NSSDC ID 67-006A-0 1 

SYSTEM 

EXPERIMENT PEHSONNEl. 

PI - ness staff NOAA-NESS SUITLAND. MD. 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 120667 

EXPERIMENT BRIEF DESCRIPTION 

THE ESSA A automatic PICTURE TRANSMISSION lAPT) SUBSYSTEM WAS A CAMERA 
AND TRANSMITTER COMBINATION DESIGNED TO TRANSMIT REAL-TIME. DAYLIGHT. 
SLOW-SCAN TELEVISION PICTURES OF CLOUD COVER TO PROPERLY EOU IPPED GROUND 
RECEIVING STATIONS. THE CAMERA SYSTEM CONSISTED OF TWO REDUNDANT APT CAMERAS 
WITH 2.SA-CM-OIAMTER VIDICDNS- EACH CAMERA HAD A 108-OEG WIDE-ANGLE F/1.8 
OBJECTIVE LENS WITH A FOCAL LENGTH OF 5.7 MM, THE CAMERAS WERE MOUNTED ISO 
DEG APART ON THE SIDE OF THE SPACECRAFT. WITH THEIR OPTICAL AXES 
PERPENDICULAR TO THE SPIN AXIS. THE CAMERAS WERE PROGRAMMED TO TAKE FDUR OR 
EIGHT APT PICTURES PER ORBIT. THE ACTUAL PHOTOGRAPH REQUIRED 8 SEC AND THE 
TRANSMISSION 200 SEC. EARTH-CLOUD IMAGES RETAINED CN THE PHOTOSENSITIVE 
SURFACE OF THE VIOICON WERE READ OUT AT F0L« LINES PER SECOND TO PRODUCE AN 
aOO-LINE PICTURE. TWO 5-W TV TRANSMITTERS (137.5 MHZ) RELAYED THE PICTURES 
TO LOCAL APT STATIONS WITHIN CO MMUNl CAT I CN RANGE. THE FACEPLATE OF THE 
VIDICDN HAD RETICLE MARKS THAT APPEARED CN THE PICTURE FORMAT TO AID IN 
RELATING THE P IC Tl»IE TO ITS GEOGRAPHICAL PCSITICN CN THE EARTH'S SURFACE. AT 
NOMINAL ATTITUDE AND ALTITUDE {APPROXIMATELY 1450 KM I , A PICTURE COVERED A 
3100- BY 310O-KM SQUARE WITH A HORIZONTAL RESCLUTICN OF ABOUT 4 KM AT NADIR. 
THERE WAS A 30 PERCENT OVERLAP BETWEEN PICTURES ALCNG THE TRACK TO ENSURE 
COMPLETE COVERAGE. ONE CAMERA FAILED ALMOST IMMECIATELY AFTER LAUNCH. 
HOWEVER, THE EXPERIMENT WAS A SUCCESS. AND A CONSIDERABLE AMOUNT OF DATA WAS 
OBTAINED UNTIL DECEMBER 6. 1967. WHEN THE SPACECRAFT WAS TURNED 

OPERATIONALLY OFF. IDENTICAL EXPERIEMNTS WERE FLOWN ON ESSA 2. 6, 8. APT 

DATA ARE PRIMARILY INTENDED FOR OPERATIONAL USE WITHIN THE LOCAL APT 
STATION. HOWEVER. COPIES OF PICTURES TAKEN OVER THE UNITED STATES ARE 
MAINTAINED ON FILE AT NOAA-NESS. SUITLAND. MARYLAND. 

REFERENCES 

12. 98. 261. 268. 456. 652. 711. 742. 827. AND 871. 
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SPACECRAFT COMMON NAME- ESSA S 
ALTERNATE NAMES- TOS C 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 04/21/67 
APOGEE- 1423.00 KM ALT 


NSSDC ID 67-036A 


OTHER INFCPWATIQN 

SPACECRAFT WT- 144. KG 

LAUNCH CATE- 04/20/67 
OPERATING STATUS- INOPERABLE 
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PERTGEE- 1361.00 KM AUT DATE LAST USABLE 

PERIOD- 113.6 ^'IN DATA RECCRDED- 100869 

INCLINATION- 101.57 DEG 

SPACECRAFT PERSONNEL 

PM - W.M. JONES NASA-GSFC GBEENBELT, MD. 

SPACECRAFT BRIEF DESCRIPTION 

ESSA 5 WAS A SUN-SYNCBRONCLS OPERATICNAL MET EOR CLOGl C AL SATELLITE 
DESIGNED TO TAKE AND RECORD DAYTIME EARTH CLOUOCCVER PICTURES ON A GLOBAL 
BASIS FOR SUBSEOLENT PLAYBACK TC A GFOUKD ACQUISITION FACILITY. THE 
SPACECRAFT WAS ALSO CAPABLE CF PROVIDING WORLDWIDE MEASUREMENTS OF REFLECTED 
SOLAR AND LONG-WAVE RADIATICN LEAVING THE EARTH. THE SPACECRAFT HAD 
ESSENTIALLY THE SAME CONF I GURA T I CN AS THAT OF A TIROS SATELLITE. I.E.. AN 
10-5 tOED RIGHT PRISM. 107 CM ACROSS CPPCSITE CORNERS AND 56 CM HIGH, WITH A 
REINFORCED BASEPLATE CARRYING MCST OF THE SUBSYSTEMS AND A COVER ASSEMBLY 
IHAT). ELECTRICAL POWER WAS PROVIDED BY APPROXIMATELY 10.000 I- BY 2-CM 
SOLAR CELLS THAT WERE MOUNTED ON THE COVER ASSEMBLY AND BY 21 NICKEL-CADMIUM 
BATTERIES. TWO REDUNDANT ADVANCED VIOICCN CAMERA SYSTEM (AVCS) CAMERAS WERE 
MOUNTED ON OPPOSITE SIDES CF THE SPACECRAFT, WITH THEIR OPTICAL AXES 
PERPENDICULAR TO THE SPIN AXIS. TWO SETS CF FLAT PLATE RADIOMETERS WERE ALSO 
suspended on OPPOSITE SIDES CF THE SATELLITE, BENEATH THE EDGE OF THE 
BASEPLATE. A PAIR OF CROSSED-DI POLE COMMAND RECEIVER ANTENNAS PROJECTED OUT 
AND DOWNWARD FROM THE BASEPLATE. A MCNOPCLE TELEMETRY AND TRACKING ANTENNA 
EXTENDED OUTWARD FROM THE TCP OF THE COVER ASSEMBLY. THE SATELLITE SPIN HATE 
WAS CONTROLLED BY MEANS OF A MAGNETIC ATTITUDE SPIN COIL ( MA3C ) , WITH THE 
SPIN AXIS MAINTAINED NORMAL TO THE ORBITAL PLANE (CARTWHEEL ORBIT MODE) TO 
WITHIN PLUS DR MINUS 1 DEG. THE MASC WAS A CURRENT-CARRYING COIL MOUNTED IN 
THE COVER ASSEMBLY. THE MAGNETIC FIELD INDUCED BY THE CURRENT INTERACTED 
WITH THE EARTH'S MAGNETIC FIELD TO PROVIDE THE T OH CU 6 NECESSARY TO MAINTAIN 
A DESIRED SPIN RATE OF 9.225 RPM. THE SPACECRAFT PERFCRMED NORMALLY AFTER 
LAUNCH UNTIL SEPTEMBER 22, 1 S67 . WHEN THE RADIOMETER EXPERIMENT FAILED. THE 
AVCS FUNCTIONED LNTIL OCTOBER B, 1969, WHEN THE SATELLITE WAS PLACED IN A 
STANCBY MODE, ESSA 5 WAS DEACTIVATED ON FEBRUARY 20. 1970. 

REFERENCES 

84. 98, IOC, 359, 438, 511. 603, 675. 700. 772. AND 789. 


EXPERIMENT NAME- ADVANCED VIOICCN CAMERA SYSTEM (AVCSI NSSDC ID 67-036A-01 


EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-NESS 5UITLAND, MO, 

OPERATING STATUS- INCPERAQLE 

DATE LAST USABLE DATA RECORDED- 100669 

EXPERIMENT ORIEF DESCRIPTION 

THE ESSA S ADVANCED VIOICCN CAMERA SYSTEM (AVCS) WAS A COMBINATION 
CAMERA, TAPE RECCROER. AND TRANSMITTER THAT COULD RECCRO AND STORE A SERIES 
DF REMOTE DAYTIME CLOUOCCVER PICTURES FCR SUBSEQUENT PLAYBACK TO A GROUND 
DATA ACQUISITION FACILITY. THE ESSA AVCS SYSTEM CONSISTED OF TWO REDUNDANT 
WIDE-ANGLE CAMERAS WITH 2. 64-C M-D I AMETER VIOICCNS. THE CAMERAS WERE MOUNTED 
160 DEG APART OM THE SIDE OF THE SPACECRAFT. WITH THEIR OPTICAL AXES 
PERPENDICULAR TO THE SPIN AXIS. THE CAMERA OPTIC SYSTEM EMPLOYED A 108-DEG 
LENS WITH A FOCAL LENGTH OF 6.0 MM. EACH CAMERA WAS INDEPENDENTLY TRIGGERED 
INTO ACTION ONLY WHEN IT CAME IN VIEW OF THE EARTH. A VIDEO FRAME CONSISTED 


102 



OF 0.25 SEC OF BLANKED VIDEO FOLLOWED BY 6.25 SEC CF VIDICON SCAN (633 
LINES! AND A FINAL C. 25-SEC PERIOD OF BLANKED VtOEC. CCNCURRENT WITH SHUTTER 
ACTUATION. A 16- INCREMENT GRAY SCALE WAS INCLUDED AT ThE EDGE OF EACH 
PICTURE FRAME AS A CONTRAST CHECK. A FOUR-TRACK TAPE RECCROER COULD STORE UP 
TO 36 PICTURES. THE DATA CCULD EE READ OUT BETWEEN PICTURE-TAKING CYCLES 
WITHOUT LOSING A PICTURE OR INTERRUPTING A SEQUENCE. SI* OR 12 AVCS PICTURES 
PER ORBIT COULD BE PROGRAMMED. AT NOMINAL ATTITUDE AND ALTITUDE 
(APPROXIMATELY IA50 KM > . A PICTLRE CCVERED A 3100- BY 3100-KM SQUARE WITH A 
HORIZONTAL RESOLUTION OF ABOUT 3 KM AT NADIR. THERE WAS A 50 PERCENT OVERLAP 
ALONG THE TRACK BETWEEN SUCCESSIVE PICTURES TO ENSURE CCMPLETE COVERAGE. THE 
EXPERIMENT WAS A SUCCESS. AND GCOO DATA WERE OBTAINED UNTIL OCTOBEP 3. IR69. 

WHEN THE SYSTEM WAS TURNED OPERATIONALLY OFF. DATA FRCM THIS EXPERIMENT ARE 
AVAILABLE FROM THE NATIONAL CLIMATIC CENTER, ASHEVILLE, NORTH CAROLINA. FOR 
AN INDEX OF AVAILABLE DATA, SEE THE ‘CATALOG CF METEO POLOG I C AL SATELLITE 
DATA - ESSA 3. ESSA 5. AND E SSA 7 TELEVISION CLOUD PHOTOGRAPHY ■ FOP SALE 
FROM THE U.S. SUPERINTENDENT OF DOCUMENTS. IDENTICAL EXPERIMENTS WERE FLOWN 
ON ESSA 3. 7, AND S. 

references 

23. 24, 25, 2R, 30. 35. 8S . 98, 288. 297, 332, 415, 459, 476, 310, 

547, ANO 742. 


EXPERIMENT NAME- FLAT PLATE RADIOMETER (FPR) 


NSSOC ID 67-036A-02 


MADISON, WIS, 
MADISON, W IS. 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 092267 


EXPERIMENT PERSONNEL 

PI - V.E. SUOMI U CF WISCONSIN 

01 - R .J . PARENT U OF WISCONSIN 


EXPERIMENT BRIEF DESCRIPTION 

THE ESSA 5 FLAT PLATE RAOICMETER IFPR) SYSTEM WAS DESIGNED TO PROVIDE 
A MEASUREMENT OF THE GLOBAL DISIRIBUTICN OF REFLECTED SOLAR AND LONG-WAVE 
RADIATION LEAVING THE EARTH. THE FPR SYSTEM WAS COMPRISED DF FOUR INFRARED 
SENSORS. AN ANALCG-TO-OIG I TAL CCNVERTER, A CCMMUTATQR, AND A TAPE RECORDER. 
TWO PAIRS OF RADIOMETERS WERE MCUNTEO CN OPPOSITE SIDES OF THE SPACECRAFT 
WITH THEIR AXES PERPENDICULAR TC THE SPIN AXIS. A CONE SHIELD WAS EMPLOYED 
ON TWO OF THE RADIOMETERS TO ISOLATE OR REDUCE ANY RESPONSE DUE TO DIRECT 
SOLAR RADIATION. THE FIELD CF VIEW ON THE CITHER TWO INSTRUMENTS WAS 
UNRESTRICTED. BOTH TYPES OF RADIOMETERS USED A CCATED (EITHER BLACK OR 
WHITE) ALUMINUM CISC AS THE SENSING ELEMENT. THE DISC TEMPERATURE WAS 
MEASURED BY TWO THERMISTORS MOUNTED CN THE BACK SURFACE OF THE DISC. THE 
BLACK-COATED DISC RESPONDED TO THE SUM OF THE REFLECTED SOLAR, DIRECT SOLAR, 
AND EMITTED LONG-WAVE RADIATION. THE WHITE DISC REFLECTED IN THE VISUAL 
RANGE BUT ABSORBED IN THE INFRARED <7 TO 30 MICRON! RANGE. IDENTICAL 
EXPERIMENTS WERE FLOWN ON THE ESSA 3, 7. ANO 9 SPACECRAFT. FOR A FULL 
DESCRIPTION OF THE ESSA FPR, SEE ‘STUDIES IN ATMOSPHERIC ENERGETICS BASED ON 
AEROSPACE PROBINGS. ANNUAL REPORT - 1966,* UNIVERSITY DF WISCONSIN, 111-129, 
MARCH 1967, THE EXPERIMENT PERF CRMED NORMALLY, ANO GOOD DATA WERE OBTAINED 
FROM LAUNCH UNTIL SEPTEMBER 22. 1967, WHEN THE RADIOMETER FAILED. CATA FROM 

THE EXPERIMENT ARE AVAILABLE ON MAGNETIC TAPE FRCM NOAA-NESS, SUITLAND, 
MARYLAND, 


REFERENCES 


104, 204, CIO. 676, 


677. AND 930 



***** ********************************************* 


SPACeCRAFT COMMON NAME- ESSA 6 
ALTERNATE NAMES- TOS-0 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 11/22/67 
APOGEE- 1488.00 KM ALT 
PERIGEE- 1410.00 KM ALT 
PERIOD- 114.8 MIN 
INCLINATION- lOt.12 DEG 


NSSDC ID 67-1 14A 


OTHER INFORMATION 

SPACECRAFT MT- 132. KG 

LAUNCH CATE- 11/10/6T 
CPEBATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA recorded- 1 1 0469 


SPACECRAFT PERSONNEL 

PM - W .W . JONES NASA-GSFC GBEEN8ELT. MD. 

SPACECRAFT BRIEF DESCRIPTION 

ESSA 6 WAS A SUN- SYNCHRO N CL S OPERATIONAL MET EOfi CLOG I CAL SATELLITE 
DESIGNED TO PROVIDE REAL-TIME EARTH CLOUDCOVER TV PICTURES TO PROPERLY 
EQUIPPED GROUND RECEIVING STATIONS FOR USE IN WEATHER ANALYSIS AND 
FORECASTING. THE SATELLITE HAD ESSENTl ALLY THE SAME CC NF IGUH AT ION AS THAT OF 
A TIROS SPACECRAFT. I.E.. AN 18-SlDED RIGHT PRISM. 107 CM ACROSS OPPOSITE 
CORNERS AND 56 CM HIGH, WITH A REINFORCED BASEPLATE CARRYING MOST OF THE 
SUBSYSTEMS AND A COVER ASSEMBLY CHAT). ELECTRICAL FOWEF WAS PROVIDEO BY 
APPROXIMATELY lO.OCQ 1- BY 2-C M SOLAR CELLS THAT WERE MOUNTED ON TFE COVER 
ASSEMBLY AND BY 21 NICKEL-CAOMI UM BATTERIES. TWO REOUNCANT WIDE-ANGLE 
AUTOMATIC PICTURE 7RANSMISS1CN lAPTI CAMERAS WERE MOUNTED ON OPPOSITE SIDES 
OF THE SPACECRAFT, WITH THEIR OPTICAL AXES PERPEND ICULAR TO THE SPIN AXIS. 
PROJECTING DOWNWARD FROM THE BASEPLATE WERE A PAIR OF CR OSSEO-OI POLE COMMAND 
RECEPTION ANTENNAS. A MCNOPCLE TELEMETRY <136.500 MHZ J AND TRACKING 1136.770 
MHZ I ANTENNA EXTENDED OUTWARD FRCM THE TOP OF THE COVER ASSEMBLY. THE 
SATELLITE SPIN RATE WAS CONTfiOLLEO BY MEANS OF A MAGNETIC ATTITUDE SPIN COIL 
IMASC). WITH THE SPIN AXIS MAINTAINED NORMAL TO THE ORBITAL PLANE (CARTWHEEL 
ORBIT MODE) TO WITHIN PLUS CR MINUS I DEG. THE MASC WAS A CURRENT-CARRYING 
COIL MOUNTED IN THE COVER AS^MBLV. THE MAGNETIC FIELD INDUCED BY THE 
CURRENT INTERACTED WITH THE EARTH'S MAGNETIC FIELD TO PROVIDE THE TORQUE 
necessary TO MAINTAIN A DESIRED SPIN RATE OF 10.9 RPM. THE SATELLITE 
PERFORMED NORMALLY AFTER LAUNCH. THE APT SYSTEM WAS TURNED OPERATIONALLY OFF 
ON JULY 25, 1969. AND REACTIVATED ON SEPTEMBER 11. 1969. THE SPACECRAFT WAS 

DEACTIVATED ON NOVEMBER 4, 1 S69 , 

REFERENCES 

98. 100, 428, 511. 675. 7C0. AMJ 772. 


EXPERIMENT NAME- AUTOMATIC PICTURE TRANSMISSION lAPT) NSSDC ID 67-I14A-01 

system 

EXPERIMENT PBISONNEL 

P* - NESS STAFF NOAA-NCSS SUITLAND. MD. 

OPERATING STATUS- INCPERABLE 
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CATe LAST USABLE DATA RECORDED- 110469 


EXPERIMENT BRIEF DESCRIPTION 

THE ESSA 6 AUTOMATIC PICTURE TRANSMISSION lAFT) SUBSYSTEM WAS A CAMERA 
AND TRANSMITTER COMBINATION DESIGNED TO TRANSMIT REAL-TIME, DAYLIGHT, 
SLOW-SCAN TELEVISION PICTURES OF CLOUD CCVER TC ANY PFGPERLY EQUIPPED GROUND 
RECEIVING STATION, THE CAMERA SYSTEM CONSISTED OF TWO REDUNDANT APT CAMERAS 
WITH 2.54-CM-D lA METER VIOICCNS. EACH CAMERA HAD A 108-DEG WIDE-ANGLE F/l.S 
OBJECTIVE LENS WITH A FOCAL LENGTH OF 5.7 MM. THE CAMERAS WERE MOUNTED 180 
DEG APART ON THE SIDE OF THE SPACECRAFT, WITH THEIR OPTICAL AXES 
PERPENDICULAR TO THE SPIN AXIS. THE CAMERAS WERE PROGRAMMED TO TAKE FOUR OR 
EIGHT APT PICTURES PER ORBIT. THE ACTUAL PICTURE TAKING REQUIRED 8 SEC AND 
THE TRANSMISSION 200 SEC. EARTH-CLOUD IMAGES RETAINED CN THE PHOTOSENSITIVE 
SURFACE OF THE VIDICON READ OUT AT FCUH LINES PER SECOND TO PRODUCE AN 
800-LINE PICTURE. TWO 5- W TV TRANSMITTERS (137.5 MHZ) RELAYED THE PICTURES 
TO LOCAL APT STAIIONS WITHIN CC MMUNI CA T I CN RANGE. THE FACEPLATE OF THE 
VIDICON HAD RETICLE MARKS THAT APPEARED CN THE PICTURE FORMAT TO AID IN- 
RELATING THE PICTURE TO ITS GEOGRAPHICAL POSITION CN THE EARTH'S SURFACE. AT 
NOMINAL SATELLITE ATTITUDE AND ALTITUOE (APPROXIMATELY 1450 KM), A PICTURE 
COVERED A 3100- BY 3100-KM SQUARE WI TH A HORIZONTAL RESOLUTION OF ABOUT 4 KM 
AT NADIR. THERE WAS 30 PERCENT OVERLAP BETWEEN PICTURES ALONG THE TRACK TO 
ENSURE COMPLETE COVERAGE. THE EXPERIItENT WAS SUCCESSFUL AND OPERATED NEARLY 
CONTINUOUSLY UNTIL THE CAMERA SYSTEM WAS DEACTIVATED CN NOVEMBER 4. 1969. 

IDENTICAL EXPERIMENTS WERE FLOWN ON ESSA 2,4, AND 8. APT DATA ARE PRIMARILY 
INTENDED FOR OPERATIONAL USE WITHIN THE LOCAL APT ACQUISITION STATION. 
HOWEVER, COPIES CF PICTURES TAKEN OVER THE UNITED STATES ARE MAINTAINED ON 
FILE AT NOAA-NESS. SUI TLAND . MARYLAND. 

REFERENCES 

12, S4, 96, 261. 288, 456. 509. 652, 671, 672, 678. 711. 742, 827. 

866. AND 871. 


*♦*♦* «***♦♦* ♦♦♦♦♦**♦•*•**4* «4 4WW*W«W«4*4***4**W4*W 


SPACECRAFT COMMON NAME- ESSA 7 NSSOC ID 68-059A 

ALTERNATE NAMES- PL-6838, TOS E 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- C8/I 6/6E 
APOGEE- 1476.00 KM ALT 
PERIGEE- 1432.00 KM ALT 
PERIOD- 114.9 MIN 
INCLINATION- 101 .826 DEG 

SPACECRAFT PERSONNEL 

PM - W .W . JONES NASA-GSFC GFEENBELT. MD. 

SPACECRAFT BRIEF DESCRIPTION 

ESSA 7 WAS A SUN-S YNCHRON CU S OPERATIONAL METEOROLOGICAL SATELLITE 
DESIGNED TO TAKE AND RECORD DAYTIME EARTH-CLCUD PICTURES ON A GLOBAL BASIS 
FOR SUBSEQUENT PLAYBACK TO A GROUND ACQUISITION FACILITY. THE SPACECRAFT WAS 
also CAPABLE OF PROVIDING WORLDWIDE MEASUREMENTS OF REFLECTED SOLAR AND 
LONG-WAVE RADIATION LEAVING THE EARTH. THE SPACECRAFT FAD ESSENTIALLY THE 
SAME CONFIGURATION AS THAT OF A TIROS SATELLITE, I ,E . , AN 18-SIDED RIGHT 


OTHER INFORMATION 

SPACECRAFT WT- 144. KG 

LAUNCH DATE- 08/16/68 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED— 071969 
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PRISM, 107 CM ACROSS OPPaSITE CORNERS AND 56 CM HIGH, KITH A REINFQRCEO 
aASEPLATE CARRYING MOST OF THE SUSSYETEMS AND A COVER ASSEMBLY ( HAT > . 
ELECTRICAL POWER WAS PROVIDED BY APPROXIMATELY 10,000, 1- BY 2-CM SOLAR 
CELLS THAT WERE MOUNTED ON THE COVER ASSEMBLY AND BY 21 NICKEL-CADMIUM 
BATTERIES. TWO REDUNDANT ADVANCED VI DI CON CAMERA SYSTEM (AVCS) CAMERAS WERE 
MOUNTED ON OPPOSITE SIDES OF THE SPACECRAFT. WITH THEIR OPTICAL AXES 
perpendicular TO THE SPIN AXIS. TWO SETS OF FLAT PLATE RADIOMETERS WERE ALSO 
SUSPENDED ON OPPOSITE SIDES OF THE SATELLITE, BENEATH THE EDGE OF THE 
BASEPLATE. A PAIR OF CROSSED-Dl POLE COMMAND RECEIVER ANTENNAS PROJECTED OUT 
AND DOWNWARD FROM THE BASEPLATE. A MCNOPOLE TELEMETRY AND TRACKING ANTENNA 
EXTENDED OUTWARD FROM THE TCP OF THE COVER ASSEMBLY, THE SATELLITE SPIN HATE 
WAS CONTROLLED BY MEANS OF A MAGNETIC ATTITUDE SPIN CCIL (MASC). WITH THE 
SPIN AXIS MAINTAINED NORMAL TO THE ORBITAL PLANE (CARTWHEEL ORBIT MODE) TO 
WITHIN PLUS OR MINUS I DEG. THE MASC WAS A CURRENT-CARRYING COIL MOUNTED IN 
THE COVER ASSEieLY. THE INTERNAL MAG^eTIC FIELD INOUCEO BY THE CURRENT 
INTERACTED WITH THE EARTH’S MAGNETIC FIELD TO PROVIDE THE TORQUE NECESSARY 
TO MAINTAIN A DESIRED SPIN RATE OF 9.225 RPM. CNE AVCS CAMERA FAILED ALMOST 
IMMEDIATELY AFTER LAUNCH, THE RADIOMETER EXPERIMENT FAILED ON JUNE 23, 1969, 

AND THE REMAINING CAMERA SYSTEM FAILED ON JJLY 19. 1969. THE SPACECRAFT WAS 
DEACTIVATED ON MARCH 1C, 1970, AFTER BEING LEFT CN FOR AN ADDITIONAL TIME 
PERIOD FOR ENGINEERING PURPOSES. 

REFERENCES 

84, 98. IOC. 266. 375, 438, SI 1 . 603, 675. AND 772. 


EXPERIMENT NAME- ADVANCED VIDICCN CAMERA SYSTEM (AVCSI NSSOC ID 68-Q69A-01 


EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-NESS SUITLAND, HO. 

OPERATING STATUS- INOPERABLE 

CATE LAST USAOLE DATA RECORDED- 071969 

EXPERIMENT BRIEF DESCRIPTION 

THE ESSA 7 ADVANCED VIDICCN CAKERA SYSTEM (AVCS) WAS A COMBINATION 
CAMERA, TAPE RECCRDER, AND TRANSMITTER THAT COULD RECORD AND STORE A SERIES 
OF REMOTE DAYTIME CLOWICOVER PICTURES FOR SUBSEQUENT PLAYBACK TO A GROUND 
DATA ACQUISITION FACILITY. THE CAMERAS AND TAPE RECORDER SYSTEM WERE 
ESSENTIALLY THE SAME AS THOSE ON NIMBUS I AND 2. THE ESSA AVCS SYSTEM 
CONSISTED OF TWO REDUNDANT WIDE-ANGLE CAMERAS WITH 2 . E 4-CM-O lAMET ER 
Vi DI CONS. THE CAMERAS WERE MOUNTED 180 DEG APART ON TFE SIDE OF THE 
SPACECRAFT, WITH THE OPTICAL AXES PERPENDICULAR TO THE SPIN AXIS. THE CAMERA 
OPTIC SYSTEM EMPLOYED A 108-0EG LENS WITH A FOCAL LENGTH OF 6.0 MM. EACH 
CAMERA WAS INDEPENDENTLY TRIGGERED INTO ACTION ONLY WHEN IT CAME IN VIEW OF 
THE EARTH. A VIDEO FRAME CONSISTED OF 0.25 SEC OF BLANKED VIDEO FOLLOWED BY 
6.25 SEC OF VIDICON SCAN ( E 33 LINES) AND A FINAL 0.25-SEC PERIOD OF BLANKED 
VIDEO. CONCURRENT WITH SHUTTER ACTUATICN, A 16-INCREMENT GRAY SCALE WAS 
INCLUDED AT THE EDGE OF EACH PI CTURE FRAME AS A CONTRAST CHECK. A FOUR-TRACK 
TAPE RECORDER CO LLD STORE UP TO 36 PICTURES. THE DATA COULD BE READ OUT 
BETWEEN PICTURE TAKING CYCLES WITHOUT LOSING A PICTURE OH INTERRUPTING A 
SEaue>ICE. SIX or 12 AVCS pictures per orbit COULD BE PROGRAMMED. AT NOMINAL 
ATTITUDE AND ALTITUDE (APPROXIMATELY 1450 KM I . A PICTURE COVERED A 3100- BY 
3100HCM SQUARE WITH A HORIZONTAL RESOLUTION CF ABOUT 3 KM AT NADIR. THERE 
WAS A 50 PERCENT OVERLAP ALONG THE TRACK BETWEEN SUCCESSIVE PICTURES TO 
ENSURE COMPLETE COVERAGE. ONE CAMERA FAILED SOON AFTER LAUNCH. HOWEVER, 
APPROXIMATELY 80.000 USABLE PICTURES WERE OBTAINED FRCM THE REMAINING CAMERA 
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BEFORE ITS TAPE RECORDER FAILED CN JU.V 19, 1969. DATA FROM THIS EXPERIMENT 
ARE AVAILABLE FROM THE NATIONAL CLIMATIC CENTER, ASHEVILLE. NORTH CAROLINA. 
FOR AN INDEX OF AVAILABLE DATA, SEE THE ’CATALCG OF METEOROLOGICAL SATB_LITE 
DATA - ESSA 7 TELEVISION CLOUD PHOTOGRAPHY,* FOR SALE FROM THE D.S, 
SUPERINTENDENT OF DOCUMENTS. IDENTICAL EXPERIMENTS WERE FLOWN ON ESSA 3, 5, 
AND 9. 

REFERENCES 

24, 2C, 27, 89, 98, 288. 375, 430, 4S4, 711, 742, AND 937. 


EXPERIMENT NAME- FLAT PLATE RADIOMETER IFPH) 


NSSDC ID 68-C69A-02 


EXPERIMENT PERSONNEL 
PI - V.E. SUOMI 

Q I - H .J , PARENT 


U OF WISCONSIN 
U CF WI SC CNSI N 


OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 062369 


MADISON, WtS. 
MADISON, MIS. 


EXPERIMENT BRIEF DESCRIPTION 

the ESSA 7 FLAT PLATE RAOICHETER (FPRl SYSTEM WAS DESIGNED TO PROVIDE 
A MEASUREMENT OF THE GLOBAL DISTRIBUTION OF REFLECTED SOLAR AND LONG-WAVE 
RADIATION LEAVING THE EARTH. THE FPR SYSTEM WAS COMPRISED OF FOUR INFRARED 
SENSORS, AN ANAL CG-TQ-O IG I T AL CONVERTER, A CCMMUTATOR, AND A TAPE RECORDER. 
TWO PAIRS OF RADIOMETERS WERE MCUNTEO CN OPPOSITE SIDES OF THE SPACECRAFT 
WITH THEIR AXES PERPENDICULAR TC THE SPIN AXIS. A CONE SHIELD WAS EMPLOYED 
ON TWO OF THE RADIOMETERS TO ISOLATE OR REDUCE ANY RESPONSE DUE To DIRECT 
SOLAR RADIATION. THE FIELD OF VIEW ON THE OTHER TWO INSTRUMENTS WAS 
UNRESTRICTED. BOTH TYPES OF RADIOMETERS LSEO A COATED (EITHER BLACK OR 
WHITE) ALUMINUM DISC AS THE SENSING ELEMENT. THE DISC TEMPERATURE WAS 
MEASURED BY TWO THERMISTORS MOUNTED CN THE BACK SURFACE OF THE DISC. THE 
BLACK-COATED DISC RESPONDED TO THE SUt OF THE REFLECTED SOLAR, DIRECT SOLAR, 
AND EMITTED LONG-WAVE RADIATION. THE WHITE DISC REFLECTED IN THE VISUAL 
RANGE BUT ABSORBED IN THE INFRARED (7 TO 30 MICRON) RANGE. IDENTICAL 
EXPERIMENTS HERE FLOWN ON THE ESSA 3, S, AM3 9 SPACECRAFT. FOR A FULL 
DESCRIPTION OF T ►£ ESSA FPH , SEE 'STUDIES IN ATMOSPHERIC ENERGETICS BASED ON 
AEROSPACE PROBINGS, ANNUAL REPORT - 1966,* UNIVERSITY OF WISCONSIN, 111-129. 
MARCH 1967, THE RADIOMETER PERFORMED NORMALLY, AND GOOD DATA WERE OBTAINED 
FROM LAUNCH UNTIL JUNE 23, 1969, WHEN THE RADIOMETER FAILED. DATA FROM THIS 
EXPERIMENT ARE AVAILABLE ON MAGNETIC TAPE FROM NOAA-NESS, SUITLANO. 

MARYLAND. 


REFERENCES 

104, 204, 6IC, 676, AND 677. 


***** ********************************************* 


SPACECRAFT COMMON NAME- ESSA S NSSDC ID 68-1 14A 

ALTERNATE NAMES- PL-691 A, TO S F 


ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 


OTHER ir^CRKATlON 

SPACECRAFT WT- 132. KG 
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laum:h date- iz/is/ea 

OPERATING STATUS- NORMAL 


EPOCH DATE- 12/1 e/60 
APOGEE- 1473.00 MM ALT 
PERIGEE- 1410.00 KM ALT 
PERIOD- 114.7 MIN 

inclination- 101.90 deg 

SPACECRAFT PERSONNEL 

PM - w.w. JONES nasa-gsfc greenbelt. mo. 

SPACECRAFT BRIEF DESCRIPTION 

eSSA 8 MAS A SUN-SVNCHRONCUS OPERATIONAL MET EOfi CLOGIC AL SATELLITE 
DESIOMEO TO PROVIDE REAL-TIME EARTH CLOUOCOVER TV PICTURES TO PROPERLY 
EQUIPPED GROUND RECEIVING STATIONS F USE IN WEATHER ANALYSIS AND 
forecasting, the SATELLITE HAD ESSENTIALLY THE SAME CCNF IGUR AT ION AS THAT OF 
A tiros SPACECRAFT. I.E.. AN 10-SIDED RIGHT PRISM, 107 CM ACROSS OPPOSITE 
CORNERS AND 56 CM HIGH. WITH A REINFORCED BASEPLATE CARRYING MOST OF THE 
SUBSYSTEMS AND A COVER ASSEMBLY (HATl. ELECTRICAL POWER WAS PROVIDED BY 
APPROXIMATELY 10,000 1- BY 2-CM SOLAR CELLS THAT WERE MOUNTED ON THE COVER 
assembly and by 21 NICKEL-CADMIUM BATTERIES. TWO REDUNDANT WIDE-ANGLE 
AUTOMATIC PICTURE TRANSMISSICN (APT) CAMERAS WERE MOUNTED ON OPPOSITE SIDES 
OF jHE SPACECRAFT WITH THEIR OPTICAL AXES PERPENDICULAR TO THE SPIN AXIS. 
PROJECTING DOWNWARD FROM THE BASEPLATE WERE A PAIR OF CROSSED-DIPOLE COMMAND 
RECEPTION ANTENNAS. A MONOPOLE TELEMETRY (136. SOO MHZ) AND TRACKING (136.770 
MHZ) ANTENNA EXTENDED OUTWARD FfiCM THE TOP OF THE COVER ASSEMBLY. THE 
SATELLITE SPIN RATE WAS CONTROLLED SV MEANS OF A MAGNETIC ATTITUDE SPIN COIL 
(MASC). WITH THE SPIN AXIS MAINTAIKEO NORMAL TO THE ORBITAL PLANE (CARTWHEEL 
ORBIT MODE) TO WITHIN PLUS OR MINUS I DEG. THE MASC WAS A CURRENT-CARRYING 
COIL MOUNTED IN THE COVER AS^MBLY. THE MAGNETIC FIELD INDUCED BY THE 
CURRENT INTERACTED WITH THE EARTH'S MAGNETIC FIELD TO PROVIDE THE TORQUE 
NECESSARY TO MAINTAIN A DESIRED SPIN RATE OF 10.9 RPM. AS OF APRIL 1972. THE 
SPACECRAFT CONTINUED TO OPERATE. 

REFERENCES 

98, 100. 141, 189. 190, 191. 208. 272, 375. 438. Sll. 675. AND 772. 


EXPERIMENT NAME- AUTOMATIC PICTURE TRANSMISSICN (APT) NSSDC 10 68-114A-01 

SYSTEM 

EXPERIMENT PERSONNEL 

PI - NESS staff noaa-ness suitlano. mo. 

OPERATING STATUS- NORMAL 

EXPERIMENT BRIEF DESCRIPTION 

THE ESSA 8 AUTOMATIC PICTURE TRANSMISSION (AFT) SUBSYSTEM WAS A CAMERA 
AND TRANSMITTER COMBINATION DESIGNED TO TRANSMIT REAL-TIME, DAYLIGHT, 
SLOW-SCAN TELEVISION PICTURES OF CLOUD COVER TO ANY PROPERLY EQUIPPED (MDUNO 
RECEIVING STATIONS. THE CAMERA SYSTEM CONSISTED OF TWO REDUNDANT APT CAMERAS 
WITH Z.54-CM-0IA METER VIDICCNS. EACH CAMERA HAD A lOS-DEG WIDE-ANGLE F/ 1 . 8 
OBJECTIVE LENS WITH A FOCAL LENGTH OF S.7 MM. THE CAMERAS WERE MOUNTED ISO 
DEG APART ON T)C SIDE OF THE SPACECRAFT, WITH THEIR OPTICAL AXES 
PERPENDICULAR TO THE SPACECRAFT SPIN AXIS. THE CAMERAS WERE PROGRAMMED TO 
TAKE FOUR OB EIGHT APT PICTURES PER ORBIT. THE, ACTUAL PICTURE TAKING 
REQUIRED B SEC AND THE TRANSMISSION 200 SEC. EARTH-CLCOD IMAGES WERE 
RETAINED ON THE PHOTOSENSITIVE SURFACE OF THE VI 01 CON AND WERE READ OUT AT 
FOUR LINES PER SECOND TO PRODUCE AN 800-LI)C PICTURE. TWO 5-W TV 
TRANSMITTERS (137.S MHZ) RELAYED THE PICTURES TO LOCAL APT STATIONS WITHIN 
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COMMUNICATION RANGE. THE FACEPLATE OF THE VIDICON HAD RETICLE MARKS THAT 
APPEARED ON THE PICTURE FORMAT TO AID IN RELATING THE PICTURE TO ITS 
GEOGRAPHICAL POSITION ON THE EARTH'S SURFACE. AT NOMINAL SATELLITE ATTITUDE 
AND ALTITUDE ( AP PROXl MATEL V 145C KM), A PICTURE COVERED A 3100- BY 3100-KM 
SQUARE WITH A HORIZONTAL RESCLUTION CF AEOUT 4 KM AT NADIR. THERE WAS A 30 
percent OVERLAP BETWEEN PICTURES ALONG THE TRACK TO ENSURE COMPLETE 
COVERAGE. A SHIFT IN CAMERA NUMBER 2 VIDICCN SCANNING CCCURREO IN THE SPRING 
OF IS69, AND ITS OPERATION HAS BEEN UNITED SINCE THAT TIME. THE OTHER 
CAMERA CONTINUES TO FUNCTION NORMALLY AS OF APRIL 1972. IDENTICAL 
EXPERIMENTS WERE FLOWN ON ESSA 2, 4, AND 6, APT CATA ARE PRIMARILY INTENDED 
FOR operational LSE WITHIN THE LOCAL APT ACOUISITICN STATION. HOWEVER. 

COPIES OF PICTURES TAKEN OVER THE UNITED STATES ARE MAINTAINED ON FILE AT 
NOAA-NESS, SUITLANO. MARYLAND. 


REFERENCES 

12 . 

664, 711. 


S4, 72, 74, 75, 76, 96, 261, 
742, 827, 867. AND 871. 


288. 375, 430. 508, 


524, 556. 6S2. 
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SPACECRAFT COMMON NAME- ESSA 9 
ALTERNATE NAMES- PL-69IL, TOS G 


NSSOC ID 69-01 6A 


ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 02/24/69 
APOGEE- 1504,00 KM ALT 
PERIGEE- 1427.00 KM ALT 
PERIOD- llb.2 MIN 
INCLINATION- 101 .790 DEG 


OTHER II^CRHATIQN 

SPACECRAFT WT- 144.0 KG 

LAUNCH CATE- 02/26/69 
OPERATING STATUS- NORMAL 


SPACECRAFT PERSONNEL 

PM - W.W. JONES NASA-GSFC GREENBELT, MD. 


SPACECRAFT BRIEF DESCRIPTION 

ESSA 9 WAS A SUN-SYNCHRONOUS METEOROLOGICAL SATELLITE DESIGNED TO T«CE 
AND RECORD DAYTIME EARTH-CLCU) PICTURES CN A GLOBAL BASIS FOR SUBSEQUENT 
PLAYBACK TO A GROUND ACQUISITION FACILITY. THE SPACECRAFT WAS ALSO CAPABLE 
OF PROVIDING WORLDWIDE MEASUREMENTS OF REFLECTED SOLAR AND LONG-WAVE 
RADIATION LEAVING THE EARTH. THE SPACECRAFT HAD ESSENTIALLY THE SAME 
CONFIGURATION AS THAT OF A TIROS SATELLITE, I,E., AN 18-SIOED RIGHT PRISM. 
107 CM ACROSS OPPOSITE CORNERS AND 56 CM HIGH, WITH A REINFORCED BASEPLATE 
CARRYING HOST OF THE SUBSYSTEMS AND A COVER ASSEMBLY IHAT) . ELECTRICAL POWER 
WAS PROVIDED FROM APPROXIMATELY 10,000 I- BY 2-CM SOLAR CELLS THAT WERE 
MOUNTED ON THE COVER ASSEMBLY AND BY 21 NICKEL-CADMIUM BATTERIES. TWO 
REDUNDANT ADVANCED VIDICON CAMERA SYSTEM lAVCS) CAMERAS WERE MOUNTED ON 
OPPOSITE SIDES OF THE SPACECRAFT. WITH THEIR OPTICAL AXES PERPENDICULAR TO 
THE SPIN AXIS. TWO SETS OF FLAT PLATE RADICMETERS WERE ALSO SUSPENDED ON 
OPPOSITE SIDES OF THE SATELLITE. BENEATH THE EDGE CF THE BASEPLATE. A PAIR 
OF CROSSED-OIPOLE COMMAND RECEIVER ANTENNAS PROJECTED OUT AND DOWN FROM THE 
BASEPLATE. A MONOPOLE TELEMETRY ANO TRACKING ANTENNA EKTENOEO OUTWARD FROM 
THE TOP OF THE COVER ASSEMBLY. THE SATELLITE SPIN RATE WAS CONTROLLED BY 
means of a magnetic ATTITUDE SPIN COIL I MASC ) . WITH THE SPIN AXIS MAINTAINED 
NORMAL TO THE ORBITAL PLANE (CARTWHEEL ORBIT MODE) TO WITHIN PLUS OR MINUS 1 
DEG. THE MASC WA $ A CURRENT-CARRYING COIL MOUNTED IN THE COVER ASSEMBLY. THE 
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MAGNETIC FIELD INDUCED BY THE CURRENT INTERACTED WITH THE EARTH'S MAGNETIC 
FIELD TO PROVIDE THE TORQUE NECESSARY TO MAINTAIN A DESIRED SPIN RATE OF 
9.22S RPM, with the EXCEPTION OF THE RAOICMETEB EXPERIMENT. WHICH WAS 
TERMINATED IN MAY 1S70. THE SPACECRAFT AND ITS SUBSYSTEMS ARE OPERATING 
normally (JUNE 1S72I. 


REFERENCES^^^ gg, IOC, lAI. 208. 20S. 265, 272. 438, 511. 603. AND 675. 


EXPERIMENT NAME— ADVANCED VIOICDN CAMERA SYSTEM (AVCSI 


NSSDC ID 60-016A-01 


EXPERIMENT PERSONNEL 
PI - NESS STAFF 


NOAA-NESS 


SUITLANO. MD. 


OPERATING STATUS- NORMAL 
EXPERIMENT BRIEF DESCRIPTION 

THE ESSA <3 ADVANCED VIDICCN CAMERA SYSTEM (AVCS) WAS A COMBINATION 
CAMERA. TAPE HECCROER. AND TRANSMITTER THAT COULD RECORD AND STORE A SERIES 
OF REMOTE DAYTIME CLOUOCOVER TV PICTURES FOR SOBSECUENT PLAYBACK TO A GROUND 
DATA ACQUISITION FACILITY. THE CAMERA AND TAPE RECCROER SYSTEM CONSISTED OF 
TWO REDUNDANT WIDE-ANGLE CAMERAS WITH 2. 54-C M-DI AMET ER VIDICONS. THE CAMERAS 
WERE MOUNTED ISO DEG APART CN THE SIDE OF THE SPACECRAFT, WITH THEIR OPTICAL 
AXES PERPENDICULAR TD THE SPIN AXIS. THE CAMERA CPTI C SYSTEM EMPLOYED A 
lOa-DEG LENS WITH A FOCAL LE(«TH OF 6.0 MM, EACH CAMERA WAS INDEPENDENTLY 
TRIGGERED INTO ACTION ONLY WHEN IT CAME IN VIEW OF THE EARTH. A VIDEO FRAME 
CONSISTED OF 0.2£ SEC OF BLANKED VIDEO FOLLOWED BY 6.25 SEC OF VIDICQN SCAN 
033 LINES) AND A FINAL 0. 25-SEC PERIOD CF BLANKED VIDEO. CONCURRENT WITH 
SHUTTER ACTUATION. A 16-INCREMENT GRAY SCALE WAS INCLUDED AT THE EDGE OF 
EACH PICTURE FRAME AS A CONTRAST CHECK, A FOUR-TRACK TAPE RECORDER COULD 
STORE UP TO 36 pictures. THE DATA COULO BE READ OUT BETWEEN PICTURE TAKING 
CYCLES WITHOUT LOSING A PICTURE OR INTERRUPTING A SEQUENCE. SIX OR 12 AVCS 
PICTURES PER ORBIT COULD BE PROGRAMMED. AT NOMINAL ATTITUDE AND ALTITUDE 
(APPROXIMATELY 1450 KM), A PICTURE COVERED A 3100- BY 3100-KM SQUARE WITH A 
HORIZONTAL RESQLLTION OF ABOUT 3 KM AT NADIR. THERE WAS A 50 PERCENT OVERLAP 
ALONG THE TRACK BETWEEN SUCCESSIVE PICTURES TO ENSURE COMPLETE COVERAGE. 

DATA FROM THIS EXPERIMENT ARE AVAILABLE FRCM THE NATICNAL CLIMATIC CENTER. 
ASHEVILLE, NORTH CAROLINA. FCR AN INDEX OF AVAILABLE DATA, SEE THE "CATALOG 
OF METEOROLOGICAL SATELLITE DATA - ESSA 9 TELEVISION CLOUD PHOTOGRAPHY." FOR 
SALE FROM THE U.£. SUPERINTENDENT OF DOCUMENTS. AS OF APRIL 1972. THE 
EXPERIMENT CONTINUES TO FUNCTION NORMALLY. IDENTICAL EXPERIMENTS WERE FLOWN 
ON £SSA 3* 5* AND 7* 


REFERCNCSS 

28. 31, 33, ES. 98. 288, 543, 57 B , 811, 832. AND 881. 


EXPERIMENT NAME- FLAT PLATE RADIOMETER (FPR) 


NSSDC ID 69-016A-02 


EXPERIMENT PERSONNEL 


PI - V ,E . 
O I - R .J . 


SUOM I 
PARENT 


U CF WISCONSIN 
U OF WISCONSIN 


MADISON. WIS. 
MAOISCN. WIS. 


OPERATING STATUS- INCPERABLE 
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DATE LAST USABLE DATA RECORDED- 040 A70 


EXPERIMENT BRIEF DESCRIPTION 

THE FLAT PLATE RADIOMETER IFPHJ STSTEM WAS DE3ICNED TO PROVIDE A 
MEASUREMENT OF THE GLOBAL DISTRIBUTICN CF REFLECTED SCLAR AND LONG-WAVE 
RADIATION LEAVING THE EARTH. THE FPR SYSTEM WAS COMPRISED OF FOUR INFRARED 
SENSORS. AN ANALCG-TO-DIGITAL CCNVERTER. A CCMMUTATOH. AND A TAPE RECORDER. 
TWO PAIRS DF RADIOMETERS WERE MCUNTED CN OPPOSITE SIDES OF THE SPACECRAFT. A 
CONE SHIELD WAS EMPLOYED ON TWO OF THE RACIOVETERS TO ISCLATE OR REDUCE ANY 
RESPONSE DUE TO DIRECT SOLAR RADIATICN. THE FIELD CF VIEW ON THE OTHER TWO 
INSTRUMENTS WAS LNRESTRIC TEO. BCTH TYPES CF HADICMETERS USED A COATED 
(EITHER BLACK OR WHITE) ALLMINUM DISC AS THE SENSING ELEMENT. THE DISC 
TEMPERATURE WAS MEASURED BY TWO THERMISTORS HUNG ON TFE EL ACK SURFACE OF THE 
DISC. THE BLACK SURFACE RESPCNOEO TO THE SUM OF THE REFLECTED SOLAR, DIRECT 
SOLAR, AND EMITTED LONG-WAVE RADIATICN. THE WHITE CISC REFLECTED IN THE 
VISUAL RANGE BUT ABSORBED IN THE INFRARED 17 TO 30 MICRCN) RANGE. IDENTICAL 
EXPERIMENTS WERE FLOWN ON THE E SSA 3. 5, AND 7 SPACECRAFT. FOR A FULL 
DESCRIPTION OF THE ESSA FLAT PLATE RADICMETEfi. SEE "STUDIES IN ATMOSPHERIC 
ENERGETICS BASED ON AEROSPACE PROBINGS. ANNUAL REPORT - 1966,* UNIVERSITY OF 
WISCONSIN. 111-1£9. MAR. 1967. THE RADIOMETER PERFORMED NORMALLY, AND GOOD 
DATA WERE OBTAINED FROM LAUNCH LNTIL APRIL 4. 1970, WHEN AN ELECTRONIC 
FAILURE OCCURRED IN THE TEMPERATURE CALIERATION CIRCUITRY. THE EXPERIMENT 
WAS TURNED OFF ON MAY 21. 1970. 

REFERENCES 

104. 204, £eS, 610, 676. 677. AND 742. 
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ATS 2 

(UNPLftNNEO ELLIPIC ORBIT DECAYED 9/02/69) 


ATS SERIES 


Preceding page Wanfc I 

;/y ' 


4. ATS Series 


SPACECRAFT CUMMON NA »»E- ATS 1 NSSDC ID 66-1 lOA 

ALTERNATE NAMES- ATS-8 

orbital information 

ORBIT TYPE- GEOCENTRIC 
EPOCF DATE- 12/07/66 
APOGEE- 36887.0 KM ALT 
PERIGEE- 358=2.0 KM ALT 
PERIOD- 1466. MIN 
INCLINATION- C.23 DEG 

SPACECRAFT PERSONNEL 

PM - D.V. FOROYCE 

PS - T .L . ACCSON 

SPACECRAFT BRIEF DESCRIPTION 

ATS 1 (APPLICATIONS TECHNOLOGY SATELLITE) WAS DESIGNED AND LAUNCHED 
FOR THE PURPOSE OF 111 TESTING NEW CONCEPTS IN SPACECRAFT DESIGN, 

PROPULSION, AND STABILIZATION, (2) CO_LECTING HIGH-QUALITY CLOUDCOVER 
PICTURES AND RELAYING PROCESSED ME TECR OLCGIC AL DATA VIA AN EARTH-SYNCHRONOUS 
SATELLITE. (3) PROVIOING IN SITU MEASUREMENTS OF THE AEROSPACE ENVIRONMENT, 
AND (4) TESTING IMPROVED CCMMUN ICATI CN SYSTEMS. THE S F IN-ST AB IL IZ EC 
SPACECRAFT WAS C YL I NOR ICALL Y SHAPED AND MEASURED 1.35 CM LONG AND 142 CM IN 
DIAMETER. THE PRIMARY STRUCTURAL MEMBERS WERE A HONEYCCMBED EQUIPMENT SHELF 
AND THRUST TUBE. SUPPORT RODE EXTENDED RADIALLY CUTWABD FROM THE THRUST TUBE 
AND WERE AFFIXED TO SOLAR PANELS THAT FORMED THE OUTER WALLS OF THE 
SPACECRAFT. EQUIPMENT COMPONENTS AND PAYLOAD WERE MOUNTED IN THE ANNULAR 
SPACE BETWEEN THE THRUST TUBE AND SOLAR PA1£LS. IN ADDITION TO SOLAR PANELS, 
THE SPACECRAFT WAS EQUIPPED WITH TWO RECHARGEABLE NICKEL-CADMIUM BATTERIES 
TO PROVIDE ELECTRICAL POWER. EIGHT 150-CM-LGNG VHF EXPERIMENT WHIP ANTENNAS 
WERE MOUNTED AROUND THE AFT END OF THE SPACECRAFT, WHILE EIGHT TELEMETRY AND 
COMMAND ANTENNAS WERE PLACED ON THE FORWARD END. SPACECRAFT GUIDANCE AND 
ORBITAL CORRECTIONS WERE ACCOMPLISHED BY 2.3-KG HYDROGEN PEROXIDE AND 
HYDRAZINE THRUSTERS, WHICH WERE ACTIVATED BY GROUND CCMMAND. THE SATELLITE 
WAS INITIALLY PLACED AT 151.16 DEG W LONGITUDE OVER THE PACIFIC OCEAN IN A 
GEOSTATIONARY EQUATORIAL ORBIT, IN GENERAL. MCST OF THE EXPERIMENTS WERE 
SUCCESSFUL AS OF APRIL 1S72. GOCD DATA WERE STILL BEING RECEIVED FROM SOME 
OF THE EXPERIMENTS. 

REFERENCES 

6, 7. 11, 17, 16, 85, 128, 129, 130, 141, 271. 342, 359, 400, 405, 

438. 700, 714, 774. ANO 841. 


EXPERIMENT NAME- SPIN-SCAN CLOUDCOVER CAMERA (SSCC) NSSDC ID 66-110A-09 


EXPERIMENT PERSONNEL 

PI - V.E. SUOMI U OF WISCONSIN MADISON, W IS , 

OPERATING STATUS- NORMAL 


NAEA-6SFC GREENBELT, MD. 

NAEA-GSFC GREENBELT. MD. 


OTHER IKFCRMATION 

SPACECRAFT WT- 352. KG 

LAUNCH CATE- 12/07/66 
OPERATING STATUS- PARTIAL 
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experiment brief description 

THE ATS 1 <PIN-SCAN CLCUDCOVER CAMERA ISSCC) WAS DESIGNED TO PROVIDE 
NEARLY CONTINUOUS OBSERVATICNS CF CLOUDCCVER PATTERNS CVER THE WHOLE SUNLIT 
EARTH DISC. THE OPTICAL SYSTEM CONSISTED OF A TWO-ELEMENT CASSEGRAIN-TYPE 
TELESCOPE. LIGHT ENTERING THE SYSTEM WAS REFLECTED FRCM A I 3 .7-CM- C I AMETER 
12S.4-CM FOCAL LENGTH) PRIMARY PARABOLIC MIRROR ONTO A FLAT SECONDARY QUARTZ 
MIRROR TO PRODUCE AN IMAGE ON THE FATE OF AN APERTURE PLATE. THE LIGHT THEN 
PASSED THROUGH TEE 0. 0 25-MM-Dl A ME TER APERTURE ANC A HAZE FILTER TO IMPINGE 
DN A PHOTOCATHDDE IN FRONT CF A PHCTCMUL T I PL lER TU E£ . THE TELESCOPE 
PHOTOMULTIPLIER ASSEMBLY CCULD BE TILTED IN DISCRETE STEPS FROM 7-5 TO -7.5 
DEG TO PRODUCE A NORTH-SOUTH SCAN, CORRESPCNOI NG TC AN EARTH COVERAGc FROM 
52 DEG N TO 52 DEG S- THE EAST-TQ-WEST SCAN WAS PRCVIOEO BY THE SPIN OF THE 
SATELLITE ITSELF. A TOTAL TIME CF 20 MIN WAS REQUIRED TO SCAN ONE PICTURE 
ANO 2 MIN TO RETRACE AT A NOMINAL SATELLITE FOTATICN CF 100 RPM. FROM ITS 
geostationary EQUATORIAL ORBIT (APPROXIMATELY 30.000 KM ABOVE THE EARTH). 

THE CAMERA SYSTEM HAD A GRCLNO RESOLUTICN IF BETTER THAN A KM AT THE 
SUeSATELLlTE POINT. THE EXPERIMENT MAS BEEN HIGHLY SUCCESSFUL, WITH OVER 6 
YR OF REAL-TIME CLOUDCOVER DATA HAVING BEEN OBTAINED, AS OF APRIL 1972, GOOD 
DATA WERE STILL BEING PRODUCED. FOR A UlSTING AND DESCRIPTION OF T FE 
DIFFERENT FORMS CF PHOTOGRAPHIC DATA AVAILASUE FROM. THIS EXPERIMENT ANO 
THEIR LOCATION, SEE THE •METEOROLOGICAL CATA CATALOG FCR THE APPLICATIONS 
TECHNOLOGY SATELLITES* AVAILABLE THROUGH NSSDC. 

REFERENCES 

8, 9, 125, I2e, 127, 128, 129. 130, 208, 209, 217. 227, 272, 280, 312, 

393, 400. 435, 4X4, 477. 547, 578. 587, 604. 639. 647. 751, 7S3, 759. 796, 
807. 837, E42, 80, 844, 864 . 879 , 882 , 883, AND 920. 

EXPERIMENT NAME- METEOROLOGICAL DATA RELAY SYSTEM NSSDC ID 66-U0A-16 


EXPERIMENT PERSONNEL 

PI - s. WISHNA noaa-ness suitland, md. 

□I - D.W. HOLMES NOAA-NESS GREENBELT, MO. 

OPERATING STATUS- NORMAL 

EXPERIMENT BRIEF DESCRIPTION 

THE PRIMWiY OBJECTIVE OF THE ATS 1 METEOROLOGICAL DATA RELAY SYSTEM 
(WEATHER FACSIMILE (WEFAX) EXPERIMENT) WAS TO TEST SATELLITE RETRANSMISSION 
OF FACSIMILE PrqcucTS PREPARED EV NOAA TC PARTICIPATING GROUND STATIONS. 
SECONDARY OBJECTIVES INCLUDED ID TRANSMITTING SELECTED SPIN-SCAN CAMERA 
PICTURES VIA SATELLITE TO APT GROUND STATIONS ANO (2) EXPLORING THE 
FEASIBILITY OF INCREASING THE AMOUNT OF CATA AVAILABLE TC APT GROUND 
STATIONS FROM ESSA AND NIMBUS SATELLITES. THE EXPERIMENT HAD NO UNIQUE 
HARDWARE ON BOARD. IT WAS PART OF THE ATS 1 VHF EXPERIMENT ANO USED THE VHF 
TRANSPONDER TO RELAY THE DATA. THE TRANSPCNOER TRANSMITTED AT 135.60 MHZ ANO 
RECEIVED AT 149,22 MHZ. WEATHER FACSIMILE CHARTS ANO SATELLITE CLOUDCOVER 
PICTURES WERE SENT VIA LAND LINE FROM NCAA, SUITLAND, M0«, TO THE ATS WEFAX 
FIELD STATION AT MOJAVE, CALIFORNIA, THE CHARTS ANO CATA WERE THEN 
THW4SMITTED TO THE SPACECRAFT FCR RELAY TO PARTICIPATING APT STATIONS. - 
CLOUDCOVER PHOTOGRAPHS FRCM THE ATS 1 SPIN-SCAN CA)CRA WERE RETRANSMITTED 
THROUGH the SPACECRAFT DIRECTLY FROM THE MOJAVE ATS GPCUND STATION, THE 
EXPERIMENT WAS A SUCCESS AND CONTINUES TO OPERATE AS CF MAY 1972. A SIMILAR 
BUT MORE ADVANCED EXPERIMENT POSSESSING BETTER DATA REPRODUCTION 
CAPABILITIES WAS FLOWN ON ATS 3. 

REFERENCES 

209. 277, 359, 400» AND 483. 
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«*««« «««««« ****«*««<<««i)i*«** *4i***:*«4i***4i*4i***«*»44'*: 


SPACECRAFT COMMON NAME- ATS 2 
ALTERNATE NAMES- ATS-A 


N5SDC 10 67-031A 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 04/0 'i/E7 
APOGEE- 11130.0 KM ALT 
PERIGEE- 18F.0C0 KM ALT 
PERIOD- 219.7 MIN 

INCLINATION- 2E.32 OE6 


OTHER INFCRMATICN 

SPACECRAFT WT- 319.11 KG 

LAUNCH CATE- 04/06/67 
OPERATING STATUS- INOPERAQLE 
DATE LAST USABLE 

DATA RECORDED- 090068 

SPACECRAFT PERSONNEL 
PM - D.V. FDRDYCE 

PS - T .L . AG6SON 

NASA-GSFC 

NASA-GSFC 

GREENBELT. MD . 
GREENBELT, MO. 


SPACECRAFT BRIEF DESCRIPTION 

ATS 2 lAPPL ICATIONS TECHNOLOGY SATELLITE) WAS A REOIUM ALTITUDE. 
GRAVITY-GRADIENT-STABILIZED SPACECRAFT DESIGNED TO (1> TEST NEW CONCEPTS IN 
SPACECRAFT DESIGN. PROPULSION. AND STABILIZATION. (2) TAKE HIGH-QUALITY 
CLOUOCOVER PICTURES. <31 PROVIDE IN SITU MEASUREMENTS OF THE AEROSPACE 
ENVIRONMENT. AND C4) TEST IMPROVED COMHUMCATICN SYSTEMS. THE 
CYL INDR I CALL Y-SHAPED SPACECRAFT MEASURED 142 CM IN DIAMETER AND 133 CM IN 
LENGTH. THE SPACECRAFT STRUCTURE CONSISTED PRIMARILY CF A CORRUGATED THRUST 
TUBE WITH HONEYCOMBED SULKMEADS SECURED TO EACH END. EQUIPMENT COMPONENTS 
AND PAYLOAD WERE EXTERNALLY MOUNTED CN THE OUTER SURFACE OF THE THRUST TUBE 
AS WELL AS ON A STRUCTURE THAT SLID INTO THE INTERIOR OF THE THRUST TUBE. 
ELECTRIC POWER WAS PROVIDED BY TWO SOLAR ARRAYS MOUNTED ON EITHER END OF THE 
SPACECRAFT'S OUTER SHELL AND BY TWO FECHARGEABLE NICKEL-CADMIUM BATTERIES. 
EXTENDING RADIALLY OUTWARD FROM THE SIDE OF THE SPACECRAFT WERE FOUR 28.2-M. 
ADJUSTABLE GRA V 1 T Y- GRA D I ENT BOOMS. THE SPACECRAFT TELEMETRY SYSTEM CONSISTED 
OF FOUR 2.1-W TRANSMITTERS < TWO AT 136.47 MHZ AND TWC AT 137.35 MHZi. IN 
ADDITION TO A MICROWAVE COMMUNICATIONS EXPERIMENT. ATS 2 WAS PROGRAMMED TO 
BE LAUNCHED INTO AN ll.OOO-KM CIRCULAR EARTH ORBIT. HOWEVER. THE SECOND 
STAGE OF THE LAUNCH VEHICLE FAILED TC IGNITE. THUS RESULTING IN A HIGH.Y 
ELLIPTICAL ORBIT. STRESSES INDUCED BY THIS UNPLANNED ORBIT EVENTUALLY 
INDUCED SPACECRAFT TUMBLING. IN SPITE OF THESE CCNDITICNS. USEFUL DATA WERE 
OBTAINED FROM SOME OF THE EXPERIMENTS. MOST NOTABLY THE CUSM IC-RAY AND 
PARTICLE EXPERIMENTS AND THE FIELD DETECTION EXPERIMENTS. DATA WERE 
SPORADICALLY TRANSMITTED UNTIL SEPTEMBER 1968. THE SATELLITE REENTERED THE 
ATMOSPHERE ON SEPTEMBER 2. 1S69. 

REFERENCES 

7, 11. 17. 125. 130. 187. 359. AND 700. 


EXPERIMENT NAME- ADVANCED VIDICON CAMERA SYSTEM (AVCS) NSSOC ID 67-031A-10 
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EXPCRIMENT PCRSONNEL 

PI - H. CSTRQW NASA-GSFC GflEENBGLT. MD. 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- C71 967 

EXPERIMENT BRIEF DESCRIPTION 

THE ATS 2 ADVANCED VIDICON CAMERA SYSTEM ( AVCS 1 WAS A MODIFIED VERSION 
OF THE AVCS USED ON NIMBUS 1 AND 2, THE CAMERA SYSTEM WAS DESIGNED TO 
PROVIDE NEARLY CCNTINUOUS CLCUDCOVER PICTURES FRCM A MEDIUM ORBIT. 

OR AV ITY-GRAD lENT-STAb ILIZED SPACECRAFT. THE SYSTEM CONSISTED OF A TAPE 

RECORDER AND TWO CAMERAS CNE LCW-RE SOLUTI CN WIDE-ANGLE (50 OEGI CAMERA 

AND ONE HIGH-RESCLLTION NARROW-ANGLE (3 DEG) CAMERA. TFE WIDE-ANGLE CAMERA 
(12-MM LENS) WAS CAPABLE OF VIEWING THE FULL EARTH DISK WITH A GROUND 
RFSOLUTICN CF ABOUT 18 KM AT NADIR FROM A PLANNED SATELLITE HEIGHT OF 11,000 
KM. THE NARROW-ANGLE CAMERA (200-MM LENS) VIEWED SELECTED SECTIONS OF THE 
EARTH WITH A GROUND RESGLUTICN CF A8CUT 1 KM AT NADIR. EACH CAMERA WAS 
EQUIPPED WITH 2. '4-CM-DI AMETER VIDICCNS. A VIDEO FRAME CCNSISTED OF 6.25 SEC 
OF SCAN < aOO LINES). CONCURRENT WITH SHUTTER ACTUATION. A 16-INCREMENT GRAY 
SCALE WAS INCLUDED AT THE EDGE CF EACH PICTURE AS A CONTRAST CHECK. THE 
WIDE-ANGLE CAMERA WAS PROGRAMMED TO TAKE EARTH-CLOUD PICTURES AT 1 O-M IN 
INTERVALS AND THE NARROW-ANGLE CAMERA AT 5-MIN INTERVALS. THE SEQUENCING WAS 
TIMED SO THAT ONLY A SINGLE CAMERA OPERATED AT ANY ONE TIME. DATA FROM 
EITHER CAMERA CO LLO BE READ CUT DIRECTLY OR STORED ON A FOUR-TRACK TAPE 
RECORDER. UP TO E6 PICTURES COULD BE STORED FOR SUESEGUENT PLAYBACK TO A 
GROUND DATA ACQU ISITION STATION. ATS 2 FAILED TO ACHIEVE ITS PLANNED 
CIRCULAR ORBIT. 7HE SECOND STAGE OF THE LAUNCH VEHICLE FAILED TO IGNITE, 

THUS RESULTING IN A HIGHLY ELLIPTICAL ORBIT AND SUESECUENTLY LIMITING THE 
USEFULNESS OF THE COLLECTED DATA, THE WIDE-ANGLE CAMERA PRODUCED ONLY 33 
USEFUL PICTURES, AND ONLY 19 USEFUL PICTURES WERE CBTAINEO FROM THE 
NARROW-ANGLE CAMERA, THE LAST USEFUL DATA WERE TRANSMITTED ON JULY 19, 1967. 

DATA FROM THIS EXPERIMENT ARE ON FILE AT THE NIMBUS/ ATS DATA UTILIZATION 
CENTER INADUC), NASA-GSFC, GREENBELT, MD. 

REFERENCES 

125. 130, 359, AOO, A3S, AND 796. 


t**m**********m***:t* A* ****** ****** *********** 


SPACECRAFT COMMON NAME- ATS 3 
ALTERNATE NAMES- ATS-C 


CRBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- tl/0</67 
APOGEE- 3570S.O KM ALT 
PERIGEE- 35330,0 KM ALT 
PERIOD- 1422. MIN 
INCLINATION- 0 .536 DEG 


SPACECRAFT 
PM - D.V , 
PS - T .L . 


PER SONNEL 
FQHDYCE 
AGGSON 


NA SA-GSFC 
NASA-GSFC 


NSSDC ID 67-1 1 lA 


OTHER INFORMATION 

SPACECRAFT WT- 365.0 <G 

LAUNCH CATE- 11/05/67 
OPERATING STATUS- PARTIAL 


GREENBELT. MO. 
GREENBELT, MD , 
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SPACECRAFT BRIEF DESCRIPTION 

ATS 3 I APPLICATIONS TECHNCCGGY SATELLITE) WAS ONE CF A SERIES OF 
SPACECRAFT OESICFED TO OEMCKSTRATE TEC UTILITY AND FEASIBILITY OF A VARIETY 
OF TECHNOLOGICAL ANO SCIENTIFIC ACTIVITIES THAT COULD BE CARRIED OUT BY AN 
EARTI— SYNCHRONOUS SPACECRAFT. OF THE 12 EXPERIMENTS ON BCARD, NINE WERE 
TECHNOLOGICAL ENGINEERING EXPERIMENTS CCNCERNED WITH NAVIGATION. 
COMMUNICATIONS. AND SPACECRAFT OPERATICN ANO EQUIPMENT. TWO OF THE REMAINING 
EXPERIMENTS WERE PHOTOGRAPHIC IMAGING EXPERIMENTS THAT COULD PRODUCE NEAR 
REAL-TIME DAYLIGHT PICTURES CF THE E AR TH-ATMGSPHERE SYSTEM. THE REMAINING 
EXPERIMENT WAS AN IONOSPHERIC BEACON. THE SPIN-STABILIZED SPACECRAFT WAS 
CYL INDRICALL Y SHAPED AND MEASURED ISO CM I N LENGTH ANO 142 CM IN DIAMETER. 
THE PRIMARY STRUCTURAL MEMBERS WERE A HCNEYCCMBED EQUIPMENT SHELF AND THRUST 
TUBE. SUPPORT RODS EXTENDED RADIALLY OUTWARD FRCM THE THRUST TUBE ANO WERE 
AFFIXED TO SOLAR PANELS WHICH FORMED THE OUTER WALLS CF THE SPACECRAFT. 
EQUIPMENT COMPONENTS AND PAYLOAD WERE MOUNTED IN THE ANNULAR SPACE BETWEEN 
THE THRUST TUBE AND SOLAR PANELS. IN ADDITION TO SCLAP PANELS. THE 
SPACECRAFT WAS EQUIPPED WITH TWO RECHARGEABLE NICKEL-CADMIUM BATTERIES TO 
PROVIDE ELECTRICAL POWER. EIGHT 150-CM-LCNG VHF EXPERIMENT WHIP ANTENNAS 
WERE MOUNTED AROUND THE AFT END OF THE SPACECRAFT. WHILE EIGHT TELEMETRY ANO 
COMMAND WHIP ANTENNAS WERE PLACED ON THE FORWARD END. SPACECRAFT GUIDANCE 
ANO ORBITAL CORRECTIONS WERE ACCCMPLISHED BY 2.3-KG HYDROGEN PEROXIDE AND 
HYDRAZINE THRUSTERS. WHICH WERE ACTIVATED BY GROUND CCMMaNO. INITIALLY 
PLACED AT 48 DEG W LONGITUDE OVER THE ATLANTIC OCEAN IN A GE OS T AT I CN ARY 
EQUATORIAL ORBIT. THE SATELLITE POSITION HAS SEEN VARIED BETWEEN 45 AND 95 
DEG W LONGITUDE IN SUPPORT CF METEOROLOGICAL OPERATICNS. IN GENERAL. THE 
VARIOUS EXPERIMENTS HAVE BEEN SUCCESSFUL ANO, AS OF APRIL 1972, GOOD DATA 
WERE STILL BEING RECEIVED FRCM MANY CF THE EXPERIMENTS. 

REFERENCES 

7. 11. 17. 122. 125, 136, 141, 187. 188. 271. 359. 405, 438, 511. 

841. ANO 904* 


EXPERIMENT NAME- MULTICOLOR SPIN-SCAN CLCUDCOVER CAMERA NSSDC ID 67-lllA-Ol 
I MS see > 

EXPERIMENT PERSONNEL 

PI - V .E . SUOMI U OF WISCONSIN MADISON. WIS. 

0 1 - R.J. PARENT U CF WISCONSIN MADISON. WIS. 

OPERATING STATUS- PARTIAL 

EXPERIMENT BRIEF DESCRIPTION 

THE ATS 3 MULTICOLOR SPIN-SCAN CLCUDCOVER CAMERA (M5SCC) REPRESENTED A 
SIGNIFICANT ADVANCE OVER A SIMILAR BUT MCNCCHRCMAT 1C SPIN-SCAN CAMERA ON ATS 
1. THE MSSCC WAS MOUNTED WITH ITS OPTICAL AXIS PERPENDICULAR TO THE 
SPACECRAFT'S SPIN AXIS ANO VIEWED THE EARTH THROUGH A SPECIAL APERTURE IN 
THE SPACECRAFT'S SIDE. THE CAMERA CONSISTED CF A HIGH-RESOLUTION TELESCOPE, 
THREE PHOTOMULTIPLIER LIGHT DETECTORS (RED, BLUE. AND GREEN). AND A 
PRECISION LATITUDE STEP MECHANISM. LIGHT ENTERING THE SYSTEM WAS FOCUSED 
ALTERNATELY ON A SET OF THREE 0 . 038-MM-O I A)«TER APERTURE PLATES AND THEN 
PASSED through various FILTERS TO IMPINGE CN THE APPROPRIATE PHOT O DET ECTOR . 
THE TELESCOPE MULTIPLIER ASSEMBLY COULD BE TILTED IN DISCRETE STEPS TO 
PROVIDE POLE-TQ-PQLE COVERAGE IN 2400 SCAN LINES. EAST-TQ-WEST SCAN WAS 
PROVIDED BY THE SPIN OF THE SATELLITE ITSELF. A TOTAL TIME OF 2* MIN WAS 
REQUIRED TO SCAN ONE FRAME AND 4 MIN TO RETRACE WITH A NOMINAL SATELLITE 
ROTATION OF 100 PPM. FROM ITS GEOSTATIONARY EQUATORIAL ORBIT (APPROXIMATELY 
36,000 KM ABOVE THE EARTH), THE CAMERA HAD A GROUND RESOLUTICSA OF BETTER 
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THAN 4 KM AT NAD If« . THE EXPERIMENT WAS SUCCESSFUL* WITH ATS 3 BEING THE 
FIRST SPACECRAFT TO TRANSMIT OPERATIONAL PULTICOLOfi E/RTH-CLOUD PHOTOGRAPHS. 
APPROXIMATELY 3 MONTHS AFTER LAUNCH, HOWEVER, THE RED CHANNEL FAILED. AND 
THE SYSTEM SUSSEOUENTLY HAS BEEN LIMITED TO PRODUCING ELACK D WHITE 
pictures, FOR A LISTING AND DESCRIPTION OF THE DIFFERENT FORMS OF 
PHOTOGRAPHIC DATA AVAILABLE FROM THIS EXPERIMENT, SEE THE • MET EOROLOG ICAL 
DATA CATALOG FOR THE APPLICATIONS TECHNOLOGY SATELLITES* AVAILABLE THROUGH 
NSSDC, NASA-GSFC , GREFNBELT , MO. AS OF MAY 1972. GCOO QUALITY BLACK AND 
WHITE PICTURES WERE STILL BEING RECEIVED. 

references 

a, 9. 125, 127. 128, 129, 130. 193, 217, 227, 272. 2S0 . 359, 336, 

393, 400, 444, 447, 448, 454, 461, 536, 565* 578, 587, 627, 636, 639, 680, 
742, 759, 796, 8£0, 842, 043, 844, 879, 832, 833, AND 904. 


experiment name- image dissector camera UDC) NSSDC ID 67-1I1A-03 


EXPERIMENT PERSONNQ. 

PI - G.A. BRANCHFLOWER NASA-GSFC GREEN8ELT, MO. 

OPERATING STATUS- OPERATIONAL OFF 

CATE LAST USABLE OATA RECORDED- 053069 

EXPERIMENT BRIEF DESCRIPTION 

THE ATS 3 IMAGE DISSECTOR CAMERA (IDO WAS A CAMERA SYSTEM DESIGNED TO 
11) TEST THE FEASIBILITY OF USING ELECTRICAL SCANNING TECHNIQUES IN AN 
EARTH-CLOUD CAMERA AND (2» PROVIDE DAYLIGHT CLOUDCCVEP OATA ON A REAL-TIME 
BASIS WITH FULL EARTH COVERAGE. THE CAMERA WAS MCUNTED WITH ITS OPTICAL AXIS 
PERPENDICULAR TO THE SPACECRAFT SPIN AXIS IN SUCH A MANNER THAT THE CAMERA 
PRODUCED A SCAN LINE WITH EACH REVOLUTION OF THE SPACECRAFT. THE DIRECTION 
OF THE SCAN. NORTH TO SOUTH DR EAST TO WEST, WAS DETERMINED BY GROUND 
COMMAND. THE IMAGE DISSECTOR TUBE CONSISTED CF A V IS I ELE ELECTRICALLY 
SCANNING PHOTC.CA THODE . A 0.0 18— MM SCANNING APERTURE, AND A 12— STAGE ELECTRON 
MULTIPLIER - LIGHT ENTERING TI« CAMERA WAS FOCUSED CN THE FACE OF THE 
PHQTOCATHQOE, CAUSING PHOTOEUEC TRONS TO BE EMITTED FRCM THE SURFACE IN 
PROPORTION TO THE NUMBER OF IMPINGING LIGHT PHOTCNS. THE EMITTED 
PHOTOELECTRONS WERE PROPELLED PAST THE APERTURE BY MEANS OF AN EXTERNAL 
MAGNETIC DEFLECTION COIL. AFTER PASSING THROUGH THE APERTURE, THE SIGNAL 
CURRENT WAS AMPLIFIED BY THE 12-STAGE MULTIPLIER. THE SIGNAL WAS FURTHER 
AMPLIFIED AND THEN TRANSMITTED AT 28 KHZ TO A GRCUNO ACQUISITION STATION. 

THE 2.54-CM-DT AMETER IMAGE DISSECTOR TUBE HAD A RESOLUTICN CAPABILITY OF 
1300 TV LINES, WHICH. AT NOMINAL SPACECRAFT ALTITUDE. CORRESPONDED TO A 
GROUND RESOLUTION OF ABOUT 7 KM AT NADIR, SUCCESSFULLY FLOWN FOR THE FIRST 
TIME, THE IOC SYSTEM ON ATS 3 SERVED AS A PRCTOTYPE FOR SIMILAR EXPERIMENTS 
ON NIMBUS 3 AND 4. THE CAMERA PERFORMED NORMALLY UNTIL MAY 1969. W FEN THE 
IOC SYSTEM WAS BESET BY ERRATIC SPACECRAFT ANTENNA PERFORMANCE, ROUTINE OATA 
ACQUISITION CEASED AFTER MAY 30, 1969. THE IOC SYSTEM, ALTHOUGH STILL 
CAPABLE OF OPERATION, HAS BEEN LEFT IN AN CPER AT lONALLY OFF MODE SINCE THAT 
TIME EXCEPT FOR PERIODIC ENGINEERING TESTS. FOR A LISTING AND DESCRIPTION OF 
THE DIFFERENT FORMS OF PHOTOGRAPHIC DATA AVAILABLE FRCM THIS EXPERIMENT. SEE 
THE *METEaHaLOGI CAL DATA CATALOG FOR THE APPLICATtCNS TECHNOLOGY SATELLITES' 
AVAILABLE THROUGH NSSOC . NASA-GSFC, GREENBELT, MO. 

REFERENCES 

4, 94, 125, 127, 128, 129. 130, 366, 400, 619, 649, 796, 800, 864. 
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EXPERIMENT NAME- METEOROLOGICAL DATA BELAY SVSTEI* 


NSSOC ID 67-lllA-lO 


EXPERIMENT PERSONNEL 
Pf - O.W. HOLMES 

01 - S. WISHNA 


NO A A - NE SS 
NA SA-GSFC 


SUITLANDt MD. 
G.REENBELT, MD. 


OPERATING STATES- NORMAL 
EXPERIMENT BRIEF DESCRIPTION 

THE PRIMARY OBJECTIVE OF THE ATS 3 METEOROLOGICAL DATA RELAY SYSTEM 
(WEATHER FACSIMILE (WEFAX) EXPERIMENT! WAS TO TEST SATELLITE RETRANSMISSION 
OF FACSIMILE PRODUCTS PREPARED EY NOAA TC PARTICIPATING GROUND STATIONS. 
SECONDARY OOJECT IVES INCLUDED (1) TRANSMITTING SELEC T EC- SP I N-S CAN CAMERA 
PICTURES VIA SATELLITE TO APT GROUND STATICNS AND (21 EXPLORING THE 
FEASIBILITY OF INCREASING THE AFCLNT OF DATA AVAILABLE TC APT GROUND 
STATIONS FROM ESSA AND NIMBUS SATELLITES. THE EXPERIMENT HAD NO UNIQUE 
HARDWARE ON BOARD. IT WAS PART CF THE ATS 3 VHF EXPERIMENT AND USED THE VHF 
TRANSPUNOER FOR DATA RELAY. THE TRANSPONDER TRANSMITTED AT 135.60 MHZ AND 
RECEIVED AT 149.22 MHZ. WEATHER FACSIMILE CHARTS AN3 SATELLITE CLOUOCOVER 
PICTURES WERE SENT VIA LAND LINE FROM NOAA. SUITLAND, WD.. TO THE ATS WEFAX 
FIELD STATION AT MOJAVE. CALIFORNIA. THE CHARTS AND DATA WERE PMEN 
TRANSMITTED TO THE SPACECRAFT F CR RELAY TO PARTICIPATING APT STA'^ICNS. 
CLQUDCUVER PHOTOGRAPHS FROM THE ATS 3 SPIN-SCAN CAMERA WERE RETRANSMITTED 
THROUGH THE SPACECRAFT DIRECTLY FROM THE MOJAVE ATS GFCONO STATION. TIKE 
EXPERIMENT WAS A SUCCESS AND CONTINUES TO OPERATE AS CF MAY 1972. A SIMILAR 
EXPERIMENT POSSESSING POORER DATA REPROOUCTICN CAPABILITIES WAS FLOWN ON ATS 
1 . 


REFERENCES 

209. 277. AND 400. 


EXPERIMENT NAME- OMEGA POSITION AND LCCATICN EQUIPMENT NSSOC ID 67-lllA-ll 

lOPLE) 

EXPERIMENT PERSONNEL 

PI - C.fl. LAUGhLlN NASA-GSFC GREEN8ELT. MO. 

01 - G.H. HILTON NASA-GSFC GREENBELT. MD. 

OPERATING STATUS- OPERATIONAL OFF 

CATE LAST USABLE DATA RECORDED- 062660 

EXPERIMENT BRIEF DESCRIPTION 

THE ATS 3 CMEGA POSITION AND LCCATICN EQUIPMENT (OPLEI EXPERIMENT WAS 
DESIGNED TO DEMONSTRATE THE FEASIBILITY CF USING THE NAVY'S OMEGA NAVIGATION 
SYSTEM IN CONJUNCTION WITH A SYNCHRONOUS SATELLITE TO ESTABLISH AN 
OPERATIONAL GLOBAL LOCATION AND DATA COLLECTION SYSTEM. PLANNED PRIMARILY 
FOR NAVIGATION AND METEOROLOGICAL PURPOSES. QPLE COLLECTED AND RETRANSMITTED 
METEOROLOGICAL AND GEOPHYSICAL DATA FRCM REMCTE UNMANNED DATA COLLECTION 
STATIONS (PLATFORMS). THE EXPERIMENT WAS ALSC CAPABLE CF LOCATING AND 
TRACKING THE MOVEMENT OF PLATFORMS SUCH AS 8ALLCCNS. AIRCRAFT. AND SHIPS TO 
WITHIN 2 KM (DAYTIME) AND 4 KM (NIGHTTIME). THE EXPERIMENT CONSISTED OF ( 1 ) 
AN OPLE CONTROL CENTER ( OCC ) . 12) THE ATS 3 SYNCHRCNOUS SATELLITE, (3) THE 
OPLE PLATFORM ELECTRONIC PACKAGES (PEP). AND (4) THE NAVY OMEGA NAVIGATIONAL 
network. THE EXPERIMENT WORKED AS FOLLOWS. A PREPRCGR AMMED INTERROGATION 
SEQUENCE WAS SENT FROM OCC OVER THE VHF BAND TO THE CFLE PLATFORMS VIA THE 
SATEU-ITE. AT THE END OF THE I N TERROGA Tl CN SEQUENCE. THOSE PLATFORMS THAT 
WERE ADDRESSED SIMULTANEOUSLY TRANSMITTED THEIR ASSIGNED 
ACQU ISl TION/REFERENCE (A/R) SIGNAL. THE A/R TONE WAS MODULATED WITH 
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METEOROLOGICAL AND PLATFORM DATA. FOLLOWING THE CATA TRANSMISSION PERIOD. A 
VLF TRANSMISSION WAS INITIATED FROM THE C MEG A NAVIGATION STATIONS TO THE 
PLATFORM. AFTER RECEIVING SIGNALS FRCM TWO PAIRS OF CMEGA STATIONS. TFE 
PLATFORM CONVERTED THE VLF SIGNAL TO V HF FOR TRANSMISSION TO THE OCC VIA THE 
SATELLITE. 0Y COMPARING THE RELATIVE PHASE DIFFERENCE BETWEEN THE TWO PAIRS 
OF SIGNALS AND KNOWING THE LOCATION OF THE OMEGA STATIONS. THE LOCATION DF 
THE PLATFORM COULD BE DETERMINED. THE EXPERIMENT WAS JUDGED SUCCESSFUL 
DURING ITS OPERATIONAL TEST PERIOD ( FEBRUARY 15 TO JUNE 28. 1968). OPLE 

SERVED AS A FORERUNNER OF THE MORE SOPHISTICATED PLATFORM DATA COLLECTION 
EXPERIMENTS I I NT ERROGA T1 ON , RECORDING AND LOCATI CN SYSTEM ( I RLS ) ) FLOWN ON 
NIMBUS 3 AND 4. 

REFERENCES 

61. 131. 1£6. 195. 2C9. 359. 400. AND 636. 




SPACECRAFT COMMON NAME- ATS 4 
alternate NAMES- A T S-D . 

PL-6 £3 A 

NSSDC ID 68-068A 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 

EPOCH DATE- 08 / 1 cvee 

APOGEE- 726.000 KM ALT 
PERIGEE- 218.000 KM ALT 
PERIOD- 93.9 MIN 

INCLINATION- 2S.de DEG 


OTHER INFORMATION 

SPACECRAFT WT- 305. KG 

LAUNCH CATE- 00/10/68 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 101768 

SPACECRAFT PERSONNEL 
PM - O.V. FQRDYCE 

PS - T .L . AGGSON 

NA 5A-GSFC 
NA SA-GSFC 

GPEENBELT. MO. 
GREENBELT, MD. 


SPACECRAFT BRIEF DESCRIPTION 

ATS 4 (APPLICATIONS TECHNOLOGY SATELLITE) WAS A 
GRAVITY-GRADIENT-STABILIZED SPACECRAFT DESIGNED TO ( 1 ) TEST NEW CONCEPTS IN 
SPACECRAFT DESIGN. PROPULSION. AND STABILIZATION. (2) TAKE HIGH-OUALITY 
CLOUDCQVER PICTURES. (3) PRCVIDE IN SITU MEASUREMENTS OF THE AEROSPACE 
ENVIRONMENT. AND (4) TEST IMPROVED CCMMUMCATICN SYSTEMS WHILE IN AN 
EARTH- SYNCHRONOUS ORBIT. THE C Y LI NOR 1C AL L Y SHAPED SPACECRAFT MEASURED 142 CM 
IN DIAMETER AND 183 CM IN LENGTH. THE SPACECRAFT STRUCTURE CONSISTED 
PRIMARILY OF A CC.RRUGATED THRUST TUBE WITH HCNEYCCMBEC BULKHEADS SECURED TO 
EACH END. EQUIPMENT COMPONENTS AND PAYLOAD WERE EXTERNALLY MOUNTED ON THE 
OUTER SURFACE OF THE THRUST TUBE AS WELL AS CN A STRUCTURE THAT SLID INTO 
THE INTERIOR OF THE THRUST TUBE, ELECTRIC POWER WAS PROVIDED BY TWO SOLAR 
ARRAYS MOUNTED ON EITHER END OF THE SPACECRAFT'S OUTER SHELL AND BY TWO 
RECHARGEABLE NICKEL-CADMIUM BATTERIES. EXTENDING RADIALLY OUTWARD FROM THE 
SIDE OF THE SPACECRAFT WERE FOUR 28.2-M-LONG ADJUSTABLE GRAVITY-GRADIENT 
BOOMS. THE SPACECRAFT TELEMETRY SYSTEM CCNSl STEO OF FOUR 2 . 1 -W TRANSMITTERS. 
(TWO AT 136.47 MHZ AND TWO AT 137.35 MHZ), IN ADDITION TO A MICROWAVE 
COMMUNICATIONS EXPERIMENT. THE SECOND STAGE CF THE LAUNCH VEHICLE FAILED TO 
IGNITE. AND THE PLANNED SYNCHRONOUS (jfiBIT WAS NOT ACHIEVED. THE SPACECRAFT 
AND ITS CENTAUR BOOSTER ROCKET WERE LEFT ATTACHED TOGETHER IN A PARKING 
ORBIT. IN SPITE OF AN ANOMALISTIC ATTITUDE. SCME OF THE EXPERIMENTS DID 
PERFORM SUCCESSFULLY BEFORE THE SATELLITE AND ITS ATTACHED BOOSTER REENTERED 
the EARTH'S ATMOSPHERE ON OCTOBER 17. 1968. HOWEVER. THE PRIMARY DEJECTIVE 
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OF INSERTING A GRAVITY-GRADIENT-STABIL liED SPACECRAFT INTO A GEOSYNCHRONOUS 
ORBIT WAS NOT ACCOMPLISHED. 

REFERENCES 

It. 15. 17, IS, 20. 21. 2E6. 400. AND 859. 


EXPERIMENT NAME- IMAGE ORTHICON (OAY/NIGHT) CAMERA NS3DC 10 58-0O3A-03 


EXPERIMENT PERSONNEL 

PI - J.C. MCOOY NASA-GSFC GREENBELT, MD. 

OPERATING STATES- INCPERAOLE 

DATE LAST USABLE DATA RECOROEO- 

EXPERIMENT BRIEF DESCRIPTION 

THE ATS 4 IMAGE ORTHICCN IDAY/NIGHT) CAMERA WAS DESIGNED TO DETERMINE 
THE FEASIBILITY OF SIMULTANEOUS DAY/M GHT IMAGING CF CLOUDCOVER PATTERNS 
FROM AN EARTH- SYNCHBONOLS SPACECRAFT. THE CAMERA. WHOSE OPTICAL AXIS WAS 
ORIENTED PERPENDICULAR TO THE SPACECRAFT SPIN AXIS. VIEWED THE EARTH THROUGH 
A SPECIAL APERTURE IN THE SPACECRAFT'S SIDE. CAMERA OPTICS CONSISTED OF A 
TWO-AXIS STEERABLE PRIMARY MIRRCR. AN OBJECTIVE LENS. A BEAM SPLITTER. A 
PHOTOMULTIPLIER TUBE (PMT). A MECHANICAL SUN SHADE, TWC VARIABLE DENSITY 
FILTER WHEELS. AND A 5 . 08-C M-D I AME TE R ORTHICCN TUBE. THE TWO DENSITY FILTERS 
OPERATED TN CONJLNCTION WITH THE PMT TC AUTOMATICALLY REGULATE THE AMOUNT OF 
LIGHT STRIKING T FE HIGHLY LIGHT-SENSITIVE ORTHICCN TUBE. THE SUN SHADE WAS 
ALSO CONTROLLED EY THE PMT AND PROTECTED THE IMAGE ORTHICON CAMERA FROM 
ACCIDENTALLY POINTING THE OPTICS TOWARD THE SUN. THE CPT ICS WERE STEERABLE 
BY GROUND COMMAND. STEPS OF 0.1 DEG TORCUGH AN ANGLE OF PLUS OR MINUS 11.2 
DEG IN BOTH PITCH AND ROLL WERE POSSIBLE. THUS THE CAMERA COULD TRACK AREAS 
OF METEOROLOGICAL INTEREST KNOWING THE SPACECRAFT ALTITUDE AND LOCATION OF 
THE DESIRED VIEWING AREA. THE CAMERA HAD A 3-DEG FIELD OF VIEW, WHICH, AT 
THE PLANNED SPACECRAFT ALTITUDE OF APPRCXI MATELY 33,000 KM, WOULD CORRESPOND 
TO AN EARTH COVERAGE OF APPROXIMATELY 1700 SO KM. WITH A HORIZONTAL 
RESOLUTION OF BETTER THAN 4 KM AT NADIR. FULL EARTH COVERAGE COULD BE 
ACHIEVED BY TAKING A SERIES OF OVERLAPPING PICTURES. THE DATA WERE TO BE 
TRANSMITTED (CO KHZ) IN NEAR REAL TIME. ATS 4 FAILED TO ACHIEVE ITS PLANNED 
GEOSYNCHRONOUS ORBIT. THE 8GCSTER ROCKET REMAINED ATTACHED TO THE SPACECRAFT 
AND HINDERED ATTITUDE CONTROL. DOE TC THE SPACECRAFT'S ANOMALISTIC ATTITUDE, 
NO PICTURES WERE OBTAINED ALTHOUGH TELEMETRY DID INDICATE THAT THE SYSTEM 
WAS WORKING. 

REFERENCES 

95. 359. ACC, AND 796. 


♦♦*♦*•*♦* ♦♦♦♦♦••*••******♦*♦***♦♦+»♦♦ **♦*♦♦♦♦***** 


SPACECRAFT COMMON NAME- ATS-F NSSDC ID ATS-F 

ALTERNATE NAMES- PL-721A 

ORBITAL INFORMATION OTHER IFFORMATION 


123 



SPACECBAFT WT- 930. KG 

LAUKCH CATE- OA/00/74 
OPERATING STATJS- PLANNED 


ORBIT TYPE- GEOCENTRIC 
EPrjCE DATE- / / 

APOGEE- 3E300.0 KM ALT 
perigee- 36300.0 KM ALT 
PERIOD- 1A40. KIN 
INCL INATIDN- 0. DEG 

spacecraft personnel 

PM - 3 .,M . THOLE NASA-G5FC GREENHELT, MD. 

PS - R .W • ROCHELLE NASA— GSFC GREENSELT. MD. 

SPACF.CRAFT BRIEF DESCRIPTION 

THE PRIMARY OBJECTIVES OF ATS-F I APPLI C AT I CNS TECHNOLOGY SATELLITE! 
WILL BE TO ERECT IN ORBIT A LARGE HIGH-GAIN STEERABLE ANTENNA STRUCTURE 
CAPABLE OF PROVIDING A GOOD QUALITY TV SIGNAL TO A GRCUND-BASED RECEIVER AND 
TO MEASURE AND EVALUATE THE PERFORMANCE CF SUCH AN ANTENNA. A SECONDARY 
OBJECTIVE WILL BE TO DEMONSTRATE NEW CONCEPTS IN SPACE TECHNOLOGY IN THE 
AREAS OF AIRCRAFT CONTROL. LASER CCMKUNIC ATI CNS » AND VISUAL AMO INFRARED 
MAPPING OF THE EARTH-ATMOSPHERE SYSTEM. THE SPACECRAFT WILL ALSO BE CAPABLE 
OF in MEASURING RADIO FREQUENCY INTERFERENCE IN SHARED FREQUENCY EAnOS AND 
PROPAGATION CHARACTERISTICS OF MILLIMETER WAVES. (2) PERFORMING 
SPACECR AFT-TO-SP ACECRAF T COMMON IC ATI CN AND TRACKING EXPERIMENTS. AND (3) 
MAKING PARTICLE AND RAOIATICN MEASUREMENTS DF THE GEOSYNCHRONOUS 
ENVIRONMENT. CONFIGURED SOMEWHAT LIKE AN OPEN PARASOL. THE ATS-F SPACECRAFT 

WILL CONSIST OF FOUR MAJOR ASSEMBLIES (I) A 9 . 1 5- M-O I AMET ER OISF ANTENNA. 

12) TWO SOLAR CELL PADDLES MOUNTED AT RIGHT ANGLES TO EACH OTHER ON OPPOSITE 
SIDES OF AN UPPER EQUIPMENT MODULE. 13) AN EARTH-VIEWING EQUIPMENT MODULE 
( EVM ) CONNECTED BY A TUBULAR MAST TO THE UPPER EQUIPMENT MODULE. AND (4) AN 
ATTITUDE CONTROL AND STAB I L I 2A T I CN SYSTEM. THE EVM, IN ADDITION TO HOUSING 
THE EARTH- VIEW IN G EXPERIMENTS. WILL PRCVIOE SUPPORT FCR THE PROPULSION 
SYSTEM AND TANKS, BATTERIES. A MULTI FREQUENCY TRANSPCNDEfi, AND THE 
TELEMETRY. COMMAND. AND THERMAL CCNTKDL SYSTEMS. THE UPPER EQUIPMENT MODULE 
WILL PROVIDE A PLATFORM FOR THE SPACE- VI EW ING EXPERIMENTS. INERTIA WHEELS 
WILL BE THE PRIME MEANS FOR TORCUING THE SPACECRAFT, WITH BOTH HYDRAZINE AND 
AMMONIA MULTIJET THRUSTER SYSTEMS INCLUDED TO PRCVIOE THE NECESSARY TORQUES 

FOR unloading the wheels. 

REFERENCES 

10. 16. 56. 261. 455. 609. AND 618. 


EXPERIMENT NAME- GEOSYNCHRONOUS VERY HIGH RESCLUTICN N3SDC ID ATS-F -08 

RADIOMETER IGVHRR) 


EXPERIMENT PERSONNEL 


PI - W .E , 

ShENK 

NA SA-GSFC 

GfiEENBELT* 

MO* 

01 - A.W. 

MCCUULOC H 

NA SA-GSFC 

GfiEENBELT. 

MO . 

0 1 - I .L . 

GDLQBERG 

NA SA-GSFC 

GREENS ELT, 

MO« 


OPERATING STATUS- PLANNED 
EXPERIMENT BRIEF DESCRIPTION 

THE GEOSYNCHRONOUS VERY HIGH RESOLUTION RADIOMETER (GVHRR) EXPERIMENT 
IS DESIGNED TO PROVIDE BOTH DAY AND NIGHT CL CUD COVERAGE INFORMATION FOR 
DETERMINING CLOUC MOTIONS. TROPICAL AND EXTR ATROPI CAL STORM LIFE CYCLES, AND 
MESDSCALE PHENOMENA AND FOR CLOLD CLIMATCLCGY STUDIES, THE GVHRR HAS ONE 
INFRARED channel (10.5 TO 12.5 MICRONS) AND CNE VISIBLE CHANNEL (0.55 TO 
0.75 MICRONS). T FE INSTANTANEOUS FIELD OF VIEW IS 0,3 MILLIRADIANS FOR THE 
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INFKARED CFANNEL (10,8-KM RESQLLTIDN AT SUHSATELLITE FCIM) AND 0.15 
MtLLIHAOlANS FnH THE VISIBLE CHANNEL I5.4-KM RFSCLUTICN AT SUBSATELLITE 
POINT). THE OVNAI^IC RANGE FOR THE INFRARED CHANNEL IS FfiCM 0 TO 340 DEG K 
AND 1 TO 100 PERCENT ALDFDC FOR THE VISIBLE CHANNEL. THE INFRARED CHANNEL 
HAS A NOISE EQUIVALENT TFMPERATLRE DIFFERENCE OF 1.5 DEG C AT 200 CEG K AND 
0.5 DEG C AT 300 DEG K. DATA FRCM THIS EXPERIMENT HULL BE USED TO DETERMINE 
SURFACE TEMPERATLRES AND HORIZONTAL VINO VECTORS BASED ON CLOUD MOTIONS 
DERIVED FROM SEQLENTIAL IMAGES FORMED OY BOTH CHANNELS OF THE GVHRR. 

REFERENCES 

2, 281. 462, AND 780. 




SPACECRAFT COMMON NAME- ATS-G NSS DC ID AT S-G 

ALTERNATE NAMES- PL-731A 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- / / 

APOGEE- 363C0.0 KM ALT 
PERIGEE- 36300.0 KM ALT 
PERIOD- 1440. MIN 
INCLINATION- 1. DEG 

SPACECRAFT PERSONNEL 
PM - J .W . THOLE 

PS - R .W . ROCHELLE 

SPACECRAFT BRIEF DESCRIPTION 

THE PRIMARY OBJECTIVES OF ATS-G ( APP LT C AT I CNS TECHNOLOGY SATELLITE) 

ARE (1) TO ERECT IN ORBIT A LARGE HIGH-GAIN STEERABLE ANTENNA STRUCTURE THAT 
WILL BE CAPABLE CF PROVIDING A GOOD-CUALITY TV SIGNAL TO A GROUND-EASED 
RECEIVER AND (2) TO MEASURE AND EVALUATE THE PERFORMANCE OF SUCH AN ANTENNA. 
A SECONDARY OBJECTIVE IS TO DEMCNSTRATE NEW CCNCEPTS IN SPACE TECHNOLOGY IN 
THE AREAS OF AIRCRAFT CONTROL. LASER 0 C M M U N I C ATI CNS . AND VISUAL AND INFRARED 
MAPPING CF THE EARTH-ATMOSPHERE SYSTEM. THE 3YNCHRCNCLS SPACECRAFT WILL ALSO 
BE CAPABLE OF 11) MEASURING RADIO FREQUENCY INTERFERENCE IN SHARED FREQUENCY 
SANDS AND PROPAGATION CHARACTERISTICS OF MILLIMETER WAVES. <2) PERFORMING 
SPACECRAFT-TQ-SP ACECRAFT CCMMUN IC A TI ON AND TRACKING EXPERIMENTS, AND (3) 
MAKING PARTICLE AND RADIATION MEASUREMENTS OF THE GEOSYNCHRONOUS 
ENVIRONMENT. CONFIGURED SOMEWHAT LIKE AN OPEN PARASOL. THE ATS-G SPACECRAFT 
WILL CONSIST OF FOUR MAJOR ASSEMBLIES — U) A O . 1 5- M-C I AMET ER DISH ANTENNA, 
<2) TWO SOLAR CELL PADDLES MCUNTED AT RIGHT ANGLES TO EACH OTHER ON OPPOSITE 
SIDES OF AN UPPER EQUIPMENT MODULE, (3) AN EARTH-VIEWING EQUIPMENT MODULE 
(EVM) CONNECTED EY A TUBULAR MAST TO THE UPPER EQUIPMENT MODULE, AND (4) AN 
ATTITUDE CONTROL AND STABILIZATION SYSTEM. THE EVM, IN ADDITION TO HOUSING 
THE EARTH-VIEW INC EXPERIMENTS. WILL PROVIDE SUPPORT FOR THE PROPULSION 
SYSTEM AND TANKS, BATTERIES, A MUL TI FR EQUE NO Y TRANSPONDER. AND TELEMETRY, 
COMMAND, AND THERMAL CONTROL SYSTEM. THE UPPER EQUIPMENT MODULE WILL PROVIDE 
A PLATFORM FOR TFE SPAC E- V I E Vtl NG EXPERIMENTS. INERTIA WHEELS WILL BE THE 
PRIME MEANS FDR TOROUING THE SPACECRAFT, WITH BOTH HYDRAZINE AND AMMONIA 
MULTIJET THRUSTER SYSTEMS INCLUDED TO PRCVIOE THE NECESSARY TORQUES FOR 
UNLOADING THE WHEELS. 


NASA-G5FC GREENBELT, MD. 

NASA-GSFC GREENBELT. MO. 


other INFORMATION 

SPACECRAFT WT- 1000. KG 

LAUNCH DATE- 07/00/75 
OPERATING STATUS- PLANNED 


125 



REFERENCES 


lOt 16* 56. 144. 455. AND 609. 


EXPERIMENT NAME- ATMOSPHERIC SC LNOE fi ASSDC lO ATS-G -01 


EXPERIMENT PERSONNEL 

PI - W.E. SHENK NAEA-GSFC CREENEJELT. MD . 

OPERATING STATUS- PLANNED 

experiment BRIEF DESCRIPTION 

THE ATMOSPHERIC SOUNDER PLANKED FOR AT S-G IS BEING DESIGNED TO TAKE 
ADVANTAGE OF THE INCREASED VIEHIIKG TIME FROVIOEO BV A THREE-AXIS STABILIZED 
SPACECRAFT AT A GEOSYNCHRONOUS ALTITUDE. THE SCUNOER WILL CONSIST OF A 
NUMBER OF CHANNELS IN THE 13- TC 15-NICRCN C ARBC N-CI OX I OE BAND AND OTHER 
CHANNELS SENSITIVE TO WATER VAPCR A9SOHPTICN. IN ADDITION. THERE WILL BE TWO 
CHANNELS IN THE INFRARED WINDOW REGI CN OF THE SPECTRUM ANO A CHANNEL IN THE 
4-MICRON CARBON DIOXIDE BAND. THE SOUNDER WILL HAVE A HCRI ZONT AL RESOLUTION 
OF ABOUT 36 KM AT THE SUBSATELLITE PCI NT. CW I NG TO BUCETARY PROBLEMS. THIS 
EXPERIMENT MAY NCT BE FLOWN CN AIS-G. 

REFERENCES 

2. AND 462. 


EXPERIMENT NAME- V IS LAL/I NFRAREO IMAGER 


NSSDC ID ATS-G -02 


EXPERIMENT PERSONNEL 

PI - W .E . SHENK NAEA-GSFC GRECKBELT. MD 

OPERATING STATUS- PLANNED 
EXPERIMENT BRIEF DESCRIPTION 

THE VISUAL/INFRARED IMAGER PLANNED FOR ATS-G 13 A THREE-CHANNEL 
INSTRUMENT DESIGNED TO MEASURE EMITTED INFRARED RADIATION IN THE 10.5- TO 
12.5-MICRON REGION ANO IN THE 6.7-MICRCN WATER VAPCR ABSCRPTIUN SAND. IT 
WILL ALSO BE CAPABLE OF MEASURING REFLECTED SOLAR RADIATION IN THE 0.55- TO 
0. 75-MICRON REGICN. THE IMAGER WILL HAVE A SPATIAL RESCLUTION OF' ABOUT 20 KM 
AT NADIR. DATA FROM THIS EXPERIMENT WILL BE USED TC DETERMINE SURFACE 
TEMPERATURE. WIND VELOCITY, A VERTICAL PROFILE OF THE TEMPERATURE UP TO 30 
KM, AND A MOISTURE PROFILE TO THE UPPER TRCPC5PHERE. 

REFERENCES 

2 . 
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5 . Dodge 


SPACECRAFT COMMON NAME- DDOGE 
ALTERNATE NAMES- 

QReiTAL INFORMATION 

0R8JT TYPE- GEOCENTRIC 
EPOCF DATE- 01/1S/C8 
APOGEE- 33659.0 KM ALT 
PERIGEE- 33176.0 KM ALT 
PERIOD- 1318.9 MIN 
INCLINATION- e.2 DEG 


KSSOC ID 67-066F 


OTHER lAFCPMATlCN 

SPACECRAFT WT- 195.05 KG 

LAUNCH CATE- 07/01/67 
OPERATING STATUS- OPERATIONAL 
DATE LAST USABLE 

DATA RECORDED- 010071 


SPACECRAFT PERSONNEL 


PM 

— J « 

DA 5 SOUL A £ 

applied 

PHYSICS 

LAB 

S ILVER 

SPK1NG« MD« 

PM 

- L .P . 

PRES3LER 

NAVAL RESEARCH 

LAB 

WASHINGTON, O.C. 

PS 

- R .£ . 

FI SC HELL 

APPLIED 

P H Y S I CS 

LAB 

SILVER 

SPRING, MD, 


SPACECRAFT BRIEF DESCRIPTION 

THE DODGE (DEPARTMENT OF DEFENSE GRAVITY EXPERIMENT) SATELLITE «AS 
ORBITED PRIMARILY TO STUDY A NUMBER CF ADVANCED BIAXIAL AND TR I AXIAL 
GRAVITY-GRADIENT STABILIZATION lECHNIQLES AT NEAR-SY N CHRCNOU S ALTITUDES. 
SECONDARY OBJECTIVES INCLUDED OBTAINING MEASUREMENTS CF THE EARTH'S MAGNETIC 
FIELD AT near- SYNCHRONOUS ALTITUDES AND BLACK AND WHITE AND COLOR TV 
PHOTOGRAPHY OF TEE ENTIRE EARTH DISK. DODGE WAS LAUNCFED AS PART OF A 
MULTIPLE 000 SATELLITE PAYLOAD THAT INCLUDED DATS 1. LES 5. AND IDCSP 16. 

17. AND 18. THE SATELLITE WAS IN THE F CRM OF AN CCTAGCNAL ALUMINUM SHELL 
WITH A TRUNCATED PYRAMID AT THE TOP AND A 25 .4-C M-0 I AMETER CYLINDRICAL MAST 
EXTENDING 1.57 M FRCM THE SATELLITE BASE. THE SATEU_ITE BODY WAS 2.41 M LONG 
AND 1.22 M IN DIAMETER. A TOTAL OF 1 0 KNCBBED BCCMS WERE CARRIED ON BDARO. 
UPON RADIO COMMAND, THESE BCCMS COULD BE INDEPENDENTLY EXTENDED OR RETRACTED 
ALONG THREE AXES TO VARIOUS LIMITS OUT TG 45.75 M. THE CYLINDRICAL MAST 
HOUSED A 4.G-M BCOM THAT EXTENDED THROUGH THE END CF THE MAST. TWO 
15.25-M-LUNG damper BOOMS THAT EXTENDED IN THE X-Y PLANE, AND T R I AX I AL 
VECTOR MAGNETOMETER SENSORS. THE REMAINING SEVEN OCOMS WERE CONTAINED IN THE 
SATELLITE BODY ALONG WITH A TWO-CAMERA (CNE COLOR AND CNE BLACK AND WHITE) 
VIDICON CAMERA SYSTEM. THE COMMAND SYSTEM CONSISTED OF A DUAL COMMAND 
RECEIVER. DUAL CCMMAND LOGIC. AND POWER SWITCHING CIRCUITRY. THE TELEMETRY 
SYSTEM INCLUDED TWO DIRECTIONAL ANTENNAS MOUNTED ON TFE MAST, TWO 38-CHANNEL 
COMMUTATORS FOR HOUSEKEEPING DATA. AND A DUAL TRANSMITTER SYSTEM THAT 
TRANSMITTED ANALOG DATA AT A FREQUENCY OF 240 MHZ AND TV DATA AT 136.8 MHZ. 
THE SATELLITE WAS SUCCESSFULLY STABILIZED 12 DAYS AFTER LAUNCH BY MEANS OF 
THE GRAVITY-GRADIENT ROOMS AND LIBRATION DAMPENING SYSTEMS. IT WAS ORIENTED 
WIITH ITS BASE AND MAST DIRECTED TOWARD THE CENTER CF THE EARTH'S DISK. THE 
MISSION WAS A SUCCESS AND PBCVEO THE FEASIBILITY OF ACHIEVING THIAXIAL 
GRAVITY-GRADIENT STABILIZATION AT SYNCHBCNCU3 ALTITUDES USING PASSIVE AND 
SEMIPASSIVE TECHNIQUES. THE SATELLITE OPERATED FDR OVER 3 YR AND TOOK 
THOUSANDS OF BLACK AND WHITE AND COLOR PICTURES OF THE EARTH. EARLY IN 1971, 
PROBLEMS WITH THE BATTERIES CN BOARD LIMITED OPERATION TO ONLY SOLAR ' 
ACQUISITION PERIODS. THE SATELLITE WAS PLACED IN AN OPERATIONAL OFF MODE IN 
EARL Y 19 7 1. 

REFERENCES 

63. 42E. 519, 638. AND 661. 
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EXPERIMENT NAME- DUAL VIOICON CAMERAS 


NSSOC ID 67-066F-O1 


EXPERIMENT PERSONNEL 

PI - T. THOMPSON APPLIED PHYSICS LAS SILVER SPRING. MD. 

OPERATING STATUS- OPERATIONAL CFF 

DATE LAST USABLE DATA RECORDED- 010071 

EXPERIMENT BRIEF DESCRIPTION 

THE DODGE DUAL VIOICCN CAMERA EXPERIMENT WAS DESIGNED PRIMARILY TO 
determine (1) THE ALIGNMENT OF THE SATELLITE WITH RESPECT TO THE EARTH AND 
<2> THE AMOUNT OF SOLAR AND GRAVITATIONALLY INDUCED BENDING OF THE 
OOWNMARD-PQINTINC STABILIZATION BCCM. IN ADDITION. THE CAMERAS MERE CAPABLE 
OF PROVIDING INFCRMATION ON THE STRUCTURE AND DYNAMICS OF GLOBAL CLOUD 
SYSTEMS. CLOUD HEIGHTS. AIRGLOM. AND AURCRAS. THE C/^MERAS WERE MOUNTED IN 
THE BASE OF THE SATELLITE AND VIEWED DOWN THE I.S7-M-LCNG CYLINDRICAL MAST 
TOWARD THE EARTH. THE EARTH REMAINED FIXED IN THE FIELD OF VIEW (FOV) WHEN 
ALL OSCILLATIONS WERE DAMPED OUT AND S TABI LI ZAT 1 CN WAS ACHIEVED. THE CAMERA 
SYSTEM CONSISTED OF TWO VIOICON CAMERAS. ONE WITH A 22-DEG FOV AND THE OTHER 
WITH A 60-DEG FOV. AND ASSCCIATED ELECTRONICS AND POWER CONVERTERS. BOTH 
CAMERAS WERE EQUIPPED WITH A 2.54-CM VIOICCN TUBE <512 LINES/SCAN) AND A 
SPECIAL SLOW SCAN (200 SECZSCANl VIDEO PICKUP. THE 60-0EG FOV CAMERA TOOK 
BLACK AND WHITE PICTURES ONLY AND USED A SIMPLE BLADE-TYPE SHJTTER. THE 
22-OEG FOV CAMERA, HOWEVER. WAS MODIFIED TO TAKE BOTH COLOR D BLACK AND 
WHITE PICTURES. IT USED A RCTATING EIGHT-CHANNEL CO-OR WHEEL PLACED IN FRONT 
OF THE CAMERA, WHICH PROVIDED SHUTTERING ACTION. THREE OF THE CHANNELS WERE 
EQUIPPED WITH BLUE, GREEN, AND RED FILTERS. CNE CHANNEL WAS LEFT BLANK. AND 
THE REMAINING FOUR HAD VARICLS SHORTWAVE CUTOFF (HAZE OH RAYLEIGH) FILTERS. 
HIGH-PURITY QUARTZ COVER PLATES WERE PLACED CVER THE OPTICAL FILTERS FOR 
PROTECTION AGAINST RADIATION DAMAGE. THE NORMAL SEQUENCE OF OPERATION 
CONSISTED OF A 2C0-EEC CHARGE CYCLE AND ALTERNATE EXPOSURES AND 200-SEC 
READOUTS OF THE 60-OEG AND 22-OEG FOV VIDICON TUBES. IN CONTINUOUS 
OPERATION, A 60-CEG FOV CAMERA EXPOSURE AND READ CYCLE FOLLOWED IMMEDIATELY. 
MOST OF THE PICTURES TAKEN WERE BLACK AND WHITE. OK OCCASION. HOWEVER. A 
COMMAND WAS SENT FROM THE GROUND TO THE SATELLITE TO INITIATE THE COLOR 
PHOTOGRAPHY SEQUENCE. THIS SEQUENCE TOOK 13.3 MIN AND PRODUCED THREE FRAMES, 
WHICH WERE USED TO GENERATE A CCMPCSITE COLOR PICTURE. THE SEQUENCE 
CONSISTED OF ALTERNATE 1.2-SEC EXPOSURES OF THE CAMERA TUBE WITH EACH OF THE 
COLOR FILTERS PLACED IN THE OPTICAL PATH OF THE CAMERA. THE INFORMATION ON 
THE VIOICON TUBE WAS READ OUT FCR ONE COLOR CHANNEL WHILE THE NEXT COLOR 
FILTER WAS MOVED INTO PLACE. THE VIDEO SIGNALS WERE THEN AMPLIFIED, 
PROCESSED, AND TRANSMITTED TC THE APL GRCUND RECEIVING STATION IN HOWARD 
COUNTY, MARYLAND. WHERE THE COLOR PICTURE WAS RECONSTRUCTED. THE PICTURE 
INCLUDED A SPHER ICAL COLOR STANDARD MOUNTED CN THE END OF THE A.6-M BOOM 
THAT EXTENDED OUT FROM THE CVLIKORICAL MAST. AN IDENTICALLY COLORED SPHERE 
WAS KEPT IN THE GROUND ACQUISITION STATION TO MONITOR THE ACCURACY OF THE 
COLORS DISPLAYED IN THE PICTURE. TO OBTAIN DATA NEEDED FDR THE DYNAMIC BOOM 
BENDING STUDIES, A SPECIAL FAST SCAN (25 SEC/SCAK) MODE WAS INCLUDED. OWING 
TO THE MOTION OF THE SATELLITE ACROSS THE FACE OF THE EARTH, PICTURES WERE 
TAKEN FOR ONLY 5.5 DAYS OUT OF ITS XI. 2-CAY PERICD. WHEN THE SATELLITE WAS 
WITHIN COMMUNICATION RANGE OF THE GRCUND RECEIVING STATION. DURING THIS 
PERIOD, THE SATELLITE PROGRAMMEP TURNED THE CAMERA SYSTEM ON EVERY HOUR ON 
THE HOUR FOR 10 MIN. IN THE NORMAL MODE OF OPERATION (SLOW SCAN), CNE 
PICTURE PER CAMERA WAS OBTAINED EVERY HOUR. THE FAST SCAN AND COLOR • P ICTURE 
MODES WERE INITIATED AND CONTROLLED BY GROUND COMMANDS. THE PICTURES HAD A 
GROUND RESOLUTION OF 66.6 AND 24 KM FOR THE 60-DEG AND 22-DEG FOV CAMERAS. 
RESPECTIVELY. SEPARATE SUN SENSORS PROTECTED THE CAMERAS WHEN THE SON WAS IM 
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THE FOV 8Y PREVENTING THE EHLTTER FROM OPENING. PICTURES TAKEN DUPING THE 
TIME WHEN THE SUN WAS ECLIPSED BY THE EARTH PBOVIOEO INFORMATION ON AIRGLOW 
/WD AURORAL PHENCMENA, WHILE NORMAL PICTURES OF THE EARTH PROVIDED DATA ON 
CLOUD HEIGHT BY CORRELATING THE COLOR BANDS OF ATMCSPHEHtC SCATTERING WITH 
ALTITUDE. THE EXPERIMENT WAS A SUCCESS AND PRODUCED OVER 25,000 PICTURES. ON 
JULY 25. 1SC7, THE DODGE 22-DEG FOV CAMERA TOOK THE FIRST COLOR PICTURE OF 
THE EARTH EVER MADE FROM A NEA R- S YNCHR C NCU5 ALTITUDE. THE NEGATIVES AND 
POSITIVES OF THE PICTURES FROM 1967 AND 1968 ARE KEPT AT APL IN SILVER 
SPRING. MARYLAND. ABOUT 30C PICTURES FROM THE 1967-1968 PERIOD HAVE BEEN 
DIGITIZED AND RECORDED ON MAGNETIC TAPE AND ARE ALSO KEPT AT APL, PICTURES 
FROM 1969 TO 1971 ARE STORED ON MAGNETIC TAPE IN ANALOG FORM AND QN 4- BY 
5-IN. POLAROID PRINTS. PROBLEMS WITH THE SPACECRAFT BATTERY LIMITED 
OPERATIONS IN 1971 TO SOLAR POWER ACQUISITION TIMES CNLY. THE LAST PICTURE 
WAS TAKEN IN JANLARY 1971, OWING TO LIMITED FUNDING, THE EXPERIMENT WAS 
PLACED IN AN OPERATIONAL OFF MCOE IN THE FIRST QUARTER OF 1971, 

REFERENCES 

341, 766. AND 855. 
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NIMBUS SERIES 


6. Nimbus Series 


SPACECRAFT COMMON NAME- NIMBUS X NSS DC ID 6A-0S2A 

ALTERNATE NAMES- 

CRBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 08/2 E/CA 
APOGEE- 932.000 KM ALT 
PERIGEE- 423.000 KM ALT 
period- 103.4 MIN 
INCLINATION- 98.663 OEG 

spacecraft personnel 

PM - H. PRESS 

PS - W.P. NORD8ERG 

SPACECRAFT BRIEF DESCRIPTION 

NIMBUS 1. THE FIRST IN A SERIES OF SECC ND-GE NER AT I ON METEOROLOGICAL R 
AND D SATELLITES. WAS DESIGNED TO SERVE AS A STABILIZED. E ARTH-QR I ENT EO 
PLATFORM FOR THE TESTING OF ADVANCED SYSTEMS FOR SENSING AND COLLECTING 
METEOROLOGICAL DATA. THE POLAR- CHBI T ING SPACECRAFT CONSISTED OF THREE MAJOR 

ELEMENTS <1) A SENSORY RING. (21 SOLAR PADDLES. AND 13) A CONTROL HOUSING 

UNIT, WHICH WAS CONNECTED TO THE SENSORY RING BY A TRUSS STRUCTURE. SHAPED 
SOMEWHAT LIKE AN) OCEAN BUOY. NIMBUS 1 WAS NEARLY 3.7 M TALL. 1.5 M IN 
CIAHETER AT THE EASE. AND ABOUT 3 M AC RC5S WITH SOLAR PADDLES EXTENDED. THE 
SENSORY RING, WHICH FORMED THE SATELLITE BASE, HOUSED THE ELECTRONICS 
EQUIPMENT AND BATTERY MODULES. THE LOWER SURFACE OF THE TORUS-SHAPED SENSORY 
RING PROVIDED A MOUNTING SPACE FOR SENSORS AND TELEMETRY ANTENNAS. AN 
H-FRAME STRUCTURE MOUNTED WITHIN THE CENTER CF THE TORUS PROVIDED SUPPORT 
FOR THE LARGER EXPERIMENTS AND TAPE reCORDERS. MOUNTED ON THE CONTROL 
HOUSING UNIT, WHICH WAS LOCATED ON TCP OF THE SPACECRAFT, WERE SUN SENSORS, 
HORIZON SCANNERS, GAS NOZZLES FOR ATTITUDE CCNTRCL, AND A COMMAND ANTENNA. 
USE OF A STABILIZATION AND CCNTROL SYSTEM ALLOWED THE SPACECRAFT'S 
ORIENTATION TO BE CONTROLLED TO WITHIN PLUS OR MINUS 1 DEG FOR ALL THREE 
AXES (PITCH. ROLL, AND YAW). THE SPACECRAFT CARRIED <1) AN ADVANCED VIOICUN 
CAMERA SYSTEM (AVCS) FOR RECORDING A I® STORING REMOTE CLOUDCOVER PICTURES, 
(2) AN AUTOMATIC PICTURE TRANSMISSION (AFT) CAMERA FOR PROVIDING REAL-TIME 
CLOUDCOVER PICTURES, AND (2) A H I GH-RE SCLUTl CN INFRARED RADIOMETER IHRIR) TO 
COMPLEMENT THE DAYTIME TV COVERAGE AND TC MEASURE NIGHTTIME RADIATIVE 
TEMPERATURES OF CLOUD TOPS A® SURFACE TERRAIN. A SHORT SECOND-STAGE BURN 
RESULTED IN AN UNPLANNED ECCENTRIC ORBIT, OTHERWISE. THE SPACECRAFT AND ITS 
EXPERIMENTS OPERATED SUCCESSFULLY UNTIL SEPTEMBER 22 . 1964, WHEN THE SOLAR 

PADDLES BECAME LOCKED IN POSITICN, CAUSING THE SPACECRAFT TO HAVE INADEQUATE 
ELECTRICAL POWER TO CONTINUE OPERATt CNS. 

REFERENCES 

84, 146, ISC. 105, 218, 219, 525, 542. 572, 603, 681. 684. 685, 700, 
733, 734. 735. 737, 741, 772, 825, 826. 828, AND 917. 


EXPERIMENT NAME- ADVANCED VIDICCN CAMERA SYSTEM (AVCS) NSSOC ID 64-052 A-01 


NASA-GSFC GHEENBELT. MO. 

NASA-GSFC GREENBELT, MD , 


OTHER INFCRMATION 

SPACECRAFT WT- 374.4 KG 

LAUNCH DATE- 03/28/64 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 092264 
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experiment personnel 

PI - G .L • BURDETT NASA— GSFC GR6EN0ELT. MO» 

operating status- inoperable 

CATE LAST USABLE DATA RECORDED- 0S2Z64 

experiment brief description 

THE NIMBUS 1 ADVANCED VIDICON CAMERA SYSTEM CAVCS) MAS A CAMERA. TAPE 
RECORDER. AND TRANSMITTER CCMBIhATION THAT COULD RECORD AND STORE A SERIES 
OF remote DAYTIME CLOUDCOVER PICTURES FCfi SUBSEQUENT PLAYBACK TO Sa,ECTED 
GROUND DATA ACQUISITION STATIONS. THE AVCS SENSORS CONSISTED OF THREE 
V 1 0 X CON CAMERAS MOUNTED ON THE SATELLI TE SENSORY RING. FACING EARTHWARD AND 
DEPLOYED IN A FAN-LIKE ARRAY TO PRODUCE A THREE-SEGMENT COMPOSITE PICTURE. 
EACH CAMERA COVERED A 37-DEG FIELD OF VIEW WITH THE CENTER CAMERA POINTING 
STRAIGHT DOWN. THE OPTICAL AXES OF THE OTHER TWO CAMERAS WERE DIRECTED 35 
DEG TO EITHER SICE. EACH OF THE CAMERAS EMPLOYED AN F/4 LENS WITH A FOCAL 
LENGTH OF 17.0 MW. A POTENTIOMETER ATTACHED TO THE SOLAR ARRAY CONTROLLED 
THE LENS OPENING FROM F/16 WHEN THE SPACECRAFT WAS OVER THE EQUATOR TO F/4 
WHEN IT WAS NEAR THE POLES. THE 800- SC AN-L INE. 2 .54-CM-D I AMETER VIDICON 
PICKUP TUBES YIELDED A LINEAR RESOLUTION OF BETTER THAN 1 KM AT ZERO NADIR 
ANGLE FROM AN ALTITUDE OF BOO KM. AT THIS ALTITUDE. THE CAMERA ARRAY 
PRODUCED A COMPOSITE PICTURE COVERING AN AREA OF 830 BY 2700 KM. UP TD X92 
PICTURES I TWO FULL ORBITS OF DATA! OR 64 PICTURES PER CAMERA COULD BE STORED 
ON TAPE FOR SUBSEQUENT PLAYBACK TO AN ACCUISITION STATION. USING A 
TRANSMISSION FREQUENCY OF 1707. E MHZ. THE TWC ORBITS OF PICTURES COULD BE 
TELEMETERED TO A GROUND STATION IN 4 MIN. THE AVCS EXPERIMENT WAS HIGHLY 
SUCCESSFUL. IT PROVIDED THE FIRST NEAR-GLOBAL. Hi GH-RESOLUT I ON CLOUDCOVER 
PICTURES EVER ASSEMBLED AND CONFIRMED THE DECISICN TO USE THIS PARTICULAR 
CAMERA ASSEMBLY AS A BASIS FCR THE FIRST OPEHATICNAL SATELLITE SYSTEM 
(TOS/ESSA). DATA FROM THIS EXPERIMENT CAN BE OBTAIHfiD FROM THE NATIONAL 
CLIMATIC CENTER, ASHEVILLE. NORTH CAROLINA. FOR AN INDEX OF THE DATA. SEE 
•NIMBUS I USERS* CATALOG AVCS AND APT.' AVAILABLE FROM NSS DC . 

REFERENCES 

22. 146. 1E9. 384, 482, 639. 602. 684. 697, 742, 825. AND 026, 


EXPERIMENT NAME- AUTOMATIC PICTURE TRANSMISSION lAPTl NSSDC ID 64-052A-02 

system 

EXPERIMENT PERSONNEL 

PI - C.M. HUNTER NASA-GSFC 6REENBELT, NO. 

OPERATING STATUS- INCPEHABLE 

CATE LAST USABLE DATA RECORDED- 092264 

EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS 1 AUTOMATIC PICTURE TRANSMISSION (APT) SYSTEM WAS A CAMERA 
AND TRANSMITTER COMBINATION DESIGNED TO TRANSMIT LCCAL DAYTIME, SLDW-SCAN 
TELEVISION PICTURES OF CLOUDCOVER CONDITIONS TO PRCPERLY EQUIPPED GROUND 
RECEIVING STATIONS ON A REAL-TIME BASIS. THE CAMERA USEO A X08-DEG 
WIDE-ANGLE F/1.8 OBJECTIVE LENS WITH A FOCAL LENGTH OF 5.7 MM. THE CAMERA 
WAS MOUNTED FACING EARTHWARD ON THE H-FRAME INSIDE THE SENSORY RING. WITH 
ITS OPTICAL AXIS PARALLEL TO THE SPACECRAFT SPIN AXIS. THE ACTUAL PICTURE 
TAKING REQUIRED E SEC AND THE TRANSMISSICN 200 SEC. EARTH-CLOUD IMAGES 
RETAINED ON THE PHOTOSENSITIVE SURFACE OF THE 2 , 54 -CM-DI AMET ER VIDICON WFRE 
HEAD OUT at four LTNES PER SECOND TO PRODUCE AN 800-LINE PICTURE. A S-W TV 
TRANSMITTER {I36.S5 MHZ) RELAYED THE PICTURES TO LOCAL APT STATIONS WITHIN 
COMMUNICATION RANGE. THE FACEPLATE OF THE VIDICON MAO RETICLE MARKS THAT 
APPEARED ON THE PICTURE FORMAT TO AID IN RELATING THE PICTURE TO ITS 
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GEOGRAPHICAL POSITION ON THE EARTH'S SURFACE. AT THE NCMINAL SATELLITE 
ALTITUDE, A PICTURE COVERED APPPOXI NATELY A 1660- BY 1660-KM SQUARE WITH A 
HORIZONTAL RESOLUTION OF ABOUND 3 KM AT NADIR. THE EXPERIMENT SUPPLIED OVER 
1600 HIGH-QUALITY CLOUDCOVER PICTURES TC PARTICIPATING APT STATIONS DURING 
THE SPACECRAFT'S 3-5-WEEK LIFETIME. IT PROVED THE CAPABILITY DF WEATHER 
SATELLITES TO PROVIDE HIGH-QUALITY DAYTIME LCCAL CLOUCCOVER DATA TO 
OPERATIONAL METEOROLOGISTS ON AN ESSENTIALLY REAL-TIME BASIS. ITS SUCCESS 
bolstered the decision TO INCLUDE SUCH INSTRUMENTATION IN THE TIROS 
OPERATIONAL SYSTEM (TOS>. API DATA Aft PRIMARILY INTENDED FOR OPERATIONAL 
use within THE LOCAL APT ACQLISITICN STATION AND ARE GENERALLY NOT AVAILABLE 
FOR DISTRIBUTION. 

REFERENCES 

22, lAE, lES, 430, 466. 6E2. 697. 768. 825, 826, 853. 860. 861, AND 

87 I . 


experiment NAME- HIGF-RESOLUTI ON INFRARED RADIOMETER NSSOC ID 64-052A-03 

I HR IR ) 

EXPERIMENT PERSONNEL 

PI - L ,L . FCSHEE USAELECCOM FT. BELVGIH, VA. 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 092264 

EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS-1 HIGH-RESCLUTION IfFRAREO RAOICMETER (HRIB) WAS CES IGNED 
(1) TO MAP THE EARTH'S NIGHTTIME CLOLD COVER AND TfttJS TO COMPLEMENT THE 
CAYTIME TELEVISION (AVCS) COVERAGE AM> C21 TC MEASURE THE RADIATIVE 
TEMPERATURES DF CLOUD TOPS ANO SURFACE TERRAIN. MOUNTED ON THE 
EARTF-OR lENTED SENSORY RING, THE RADIOMETER MEASURED THERMAL RADIATION IN 
THE 3.5- TO 4.1-MICRON 'WINDOW' REGI CN. THE HR I R SUBSYSTEM CONSISTED OF 111 
AN OPTICAL SYSTEM, (2) AN INFRARED DETECTOR ILEAD SELEMDE PHOTOCONDUCT IV E 
MATERIAL 1. 13) ELECTRONICS. <4> A MAGNETIC TAPE RECORDER. AND (S» A FILTER 

TO MINIMIZE ATTENUATION EFFECTS OF WATER VAPOR AND CARBON DIOXIDE. IN 
CONTRAST TO THE AVCS CAMERA, NO IMAGE WAS FORMED WITHIN THE RADIOMETER. THE 
HRIR SENSOR MERELY TRANSFORMED THE RECEIVED RADIATION INTO AN ELECTRICAL 
VOLTAGE. WHICH WAS RECORDED ON THE TAPE RECORDER FCR SUBSEQUENT PLAYBACK 
WHEN THE SATELLITE CAME WITHIN RANGE OF AN AOUtSITION STATION. THE 
radiometer had an INSTANTANEOUS FIELD OF VIEW OF ABOUT 1.5 DEG, WHICH AT A 
NOMINAL SPACECRAFT ALTITUDE CORRESPONDED TO A GROUND RESOLUTION OF 
APPROXIMATELY 8 KM AT NADIR. THE RADIOMETER WAS CAPABLE OF MEASURING 
RADIANCE TEMPERATURES FROM 210 TO 330 DEG K. SINCE THE RADIOMETER OPERATED 
IN THE 3.5- TO 4.1-MICRON REGION, THE OAVTIME PICTURES INCLUDE REFLECTED 
SOLAR RADIATION IN ADDITION TO THE EMITTED SURFACE IR RADIATION. HOWEVER, 

THE REFLECTED SOLAR RADIATION DID NOT SATURATE THE INSTRUMENT, AND A USABLE 
OUTPUT WAS STILL OBTAINED, IN SPITE OF A SHORT OPERATIONAL LIFETIME (3.5 
WEEKS). THE HRIR SYSTEM SUCCESSFULLY DEMONSTRATED THE FEASIBILITY OF 
complete surveillance OF SURFACE AND CLOUD FEATURES ON A GLOBAL SCALE DURING 
NIGHTTIME. WITH ITS IMPROVED SPATIAL RESOLUTION. THE RADIOMETER YIELDED MORE 
DETAILED VISUAL DATA DN THE STRUCTURE OF THE I NTERTROP I C AL CONVERGENCE ZONE 
IITCZ) AND ON THE FORMATION OF TROPICAL STCHMS AND FRONTAL SYSTEMS THAN HAD 
PREVIOUSLY SEEN POSSIBLE. 
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SPACECRAFT COMMON NAME- NIMSUS 2 NSS DC ID 66-O40A 

ALTERNATE NAMES- 

QHSITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH date- 05/1 E/e e 

APOGEE- 1179.00 KM ALT 
PERIGEE- 1109.00 KM ALT 
PERIOD- lOe. MIN 
INCLINATION- 100.311 OEG 

SPACECRAFT PERSONNEL 

PM - H. PRESS 

PS - W .P . NO ROBE RG 

SPACECRAFT BRIEF DESCRIPTION 

NIMSUS 2, THE SECOND IN A SERIES OF SECOND-GENERATION MET EORCH.O GICAL R 
AND 0 SATELLITES. MAS DESIGNED TO SERVE AS A STABILIZED. EARTH-ORIENTED 
PLATFORM FOR THE TESTING OF ADVANCED SYSTEMS FOR SENSING AND COLLECTING 
METEOROLOGICAL DATA. THE POLAR- CRBIT ING SPACECRAFT CONSISTED OF THREE MAJOR 
a_EMENTS — 111 A sensory RING. 421 SOLAR PADDLES. AND 131 THE CONTROL 
KDUSING UNIT. WHICH WAS CONNECTED TO THE SENSORY RING EY A TRUSS STRUCTURE. 
SHAPED SOMEWHAT LIKE AN OCEAN BUOY, NIMBUS 2 WAS NEARLY 3.7 M TALL. 1 .5 M IN 
DIAMETER AT THE BASE. AND ABOUT 3 M ACROSS WITH SOLAR PADDLES EXTENDED. THE 
SENSORY RING, WHICH FORMED THE SATELLITE BASE, HOUSED THE ELECTRONICS 
EQUIPMENT AND BATTERY MODULES. THE LOWER SURFACE OF THE TORUS-SHAPED SENSORY 
RING PROVIDED A COUNTING SPACE FOR SENSORS AND TELEMETRY ANTENNAS. AN 
H-FRAME STRUCTURE MOUNTED WITHIN THE CENTER OF THE TORUS PROVIDED SUPPORT 
FOR THE LARGER EXPERIMENTS AND TAPE RECORDERS. MOUNTED ON THE CONTROL 
HOUSING UNIT. WHICH WAS LOCATED ON TCP OF THE SPACECRAFT. WERE SUN SENSORS. 
HORIZON SCANNERS. GAS NOZZLES FOR ATTITUDE CCNTROL. AND A COMMAND ANTENNA. 
USE OF A STABILIZATION AND CCNTROL SYSTEM PERMITTED THE SPACECRAFT «S 
ORIENTATION TO B E CONTROLLED TO WITHIN PLUS OR MINUS I OEG FOR ALL THREE 
AXES IPITCH, ROLL. AND YAWI. THE SPACECRAFT CARRIED III AM ADVANCED VIOICON 
CAMERA SYSTEM (AVCSI FOR RECCROING AN) STORING REMCTE CLOUOCOVER PICTURES. 
(2) AN AUTOMATIC PICTURE TRANSMISSION lAFTI CAMERA FOR PROVIDING REAL-TIME 
CLOUDCOVER PICTURES, AND 13) BOTH HIGH- AND lEDtUM-ftESOLUT ION INFRARED 
RADIOMETERS (HRIR AND MRIR) FOR MEASURING THE INTEXfitTY AND OISTRISiTlON OF 
a^ECTROMAGNETIC RADIATION EMITTED BY A NO REFLECTED FRCM THE EARTH ANO ITS 
ATMOSPHERE. THE SPACECRAFT A«J EXPERIMENTS PERFORMED NORMALLY AFTER LAUNCH 
UNTIL JULY 26, 1S66, WHEN THE SPACECRAFT TAPE RECOIKIER FAILED. ITS FUNCTION 
WAS TAKEN OVER BY THE HRIR TAPE RECORDER UNTIL NOVEMBER IS, 1966. WHEN IT 
ALSO FAILED. SOME REAL-TIME DATA WERE COLLECTED UP UNTIL JANUARY 17, 1969. 

WHEN THE SPACECRAFT MISSION WAS TERMINATED OWING TO UETERt OR AT ION OF THE 
HORIZON SCANNER LSEO FOR EARTH REFERENCE. 

REFERENCES 

22, 84. 14<, 166. 270. 511, 525. 571. 603. 647. 681. 691. TOO, 733. 

734, 737. 741. 772, AND 917. 


NA SA-GSFC 
NASA-GSFC 


GREENBELT. MO. 
GREENBELT. MD. 


OTHER INFCRNATION 

SPACECRAFT WT- 414. KG 

LAUNCH CATE- 05/15/66 
OPERATING STATUS- INOPERABLE 
DATE last USABLE 

DATA RECORDED- 011769 
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EXPERIMENT NAME- ADVANCED VIDICQN CAMERA SVSTEM fAVCS) 


NSSOC ID 66-040 A-0 I 


EXPERIMENT PERSONNEL. 

PI - J.R. SCHULMAN NASA-6SFC GREEN8ELT. MD . 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECOROEO- II I 566 

EXPERIMENT BRIEF DESCRIPTION 

THE nimbus 2 ADVANCED VIDICON CAMERA SVSTEM (AVCSI WAS A CAMERA. TAPE 
RECORDER. AND TRANSMITTER COMBINATION THAT COULD RECORD AND STORE A SERIES 
OF REMOTE DAYTIME CLOUOCOVER PICTURES FCR SUBSEQUENT PLAYBACK TO A GROUND A 
DATA ACQUISITION STATION. THE AYCS SENSCRS CCNSTSTED OF THREE VIDICON 
CAMERAS MOUNTED CN THE SATELLITE SENSORY RING. FACING EARTHWARD AND DEPLOYED 
IN A FAN-LIKE ARRAY TO PRODUCE A THREE-SEGMENT CCMPOSITE PICTURE. EACH 
CAMERA COVERED A 37-DEG FIELD OF VIEW WITH THE CENTER CAMERA POINTING 
STRAIGHT DOWN. THE OPTICAL AXES CF THE OTHER TWO CAMERAS WERE DIRECTED 35 
DEG TO EITHER SIDE. EACH OF CAMERAS EMPLOYED AN F/4 LENS WITH A FOCAL 

LENGTH OF 17.0 MM. A PDTENTICME TER ATTACHED TO THE SOLAR ARRAY CONTROLLED 
THE LENS OPENING FROM FX16 WHEN THE SPACECRAFT WAS OVER THE EQUATOR TO PyA 
WHEN IT WAS NEAR THE POLES. THE 800-SC AN-L IN E . 2 .54-CM-DIAMETER VIDICON 
PICKUP TUBES YIELDED A LINEAR RESOLUTICN OF BETTER THAN 1 KM AT NADIR FROM 
AN APPROXIMATE ALTITUDE OF 1100 KM. AT THIS ALTITUDE. THE CAMERA ARRAY COULD 
PRODUCE A COMPOSITE PICTURE COVERING AN AREA OF 720 BY 3400 KM. SUCCESSIVE 
FRAMES WERE TAKEN AT 91-SEC INTERVALS PROVIDING A0CUT 20 PERCENT OVERLAP IN 
COVERAGE. A 40-MSEC EXPOSURE TIME WAS USED. AND THE IMAGE WAS SCANNED BY THE 
ELECTRON BEAM IN 6.5 SEC. THE RESULTING SIGNAL WAS FREOUENCY MODULATED AND 
RECORDED ON THREE TRACKS OF A MAGNETIC TAPE. ONE TRACK FOR EACH CAMERA. 
SUFFICIENT TAPE WAS PROVIDED FOR RECORDING 53 PICTURES (ABOUT 1-2/3 ORBITS 
OF DATA). THE AVCS DATA WERE MULTIPLEXED WITH THE HIGH-RESOLUTION INFRARED 
RAOIOMETER I HR IR I DATA AND. USING A TRANSMISSION FREQUENCY OF 1707.5 MHZ, 
WERE TELEMETERED TO A GROUND STATION IN 4 MIN. THE EXPERIMENT WAS 
SUCCESSFUL. IT PROVIDED HIGH-QUALITY CLOUOCOVER PICTURES OVER AN ENTIRE 
SEASON ON A NEAR-GLOBAL BASIS IN AODITICN TO CONFIRMING THE RELIABILITY OF 
THE CAMERA SYSTEM FOR USE IN FUTURE OPERATIONAL WEATHER SATELLITES. DATA 
FROM THIS EXPERIMENT CAN BE OBTAINED FROM THE NATl CNAL CLIMATIC CENTER. 
ASHEVILLE. NORTH CAROLINA. FOR AN INDEX OF ALL DATA. SEE ’NIMBUS II AVCS 
WORLD MONTAGE CATALOG.* AVAILABLE FRCM NSSOC. 

REFERENCES 

146. 160, 161. 162. 163. 401. 464. 506. 60S. 639, 691. 741. AND 742, 


EXPERIMENT NAME- AUTOMATIC PICTURE TRANSMISSION (APT) N5SDC ID 66-040A-02 

SYSTEM 

EXPERIMENT PERSONNEL 

PI - J.R. SCHULMAN NA5A-GSFC GREENBELT. MD. 

OPERATING STATUS- INOPERABLE 

date last usable data RECORDED- 011769 

EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS 2 AUTOMATIC PICTURE T RANSMl SS ;0N (APT) SYSTEM WAS A CAMERA 
AND TRANSMITTER COMBINATION DESIGNED TO TRANSMIT LOCAL DAYTIME SLOW-SCAN 
TELEVISION PICTURES OF CLOUDCOVER COWtTIONS TO PROPERLY EQUIPPED GROUND 
receiving STATIONS ON A REAL-TIME BASIS. THE CAMERA USED A lOB-OEG 
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WIDE-ANGLE F/l»8 OBJECTIVE LENS WITH A FCCAL LENGTH OF 6.0 MM. THE CAMEWA 
WAS MOUNTED FACING EARTHWARD ON THE H-FRAME INSIDE THE SENSORY RING. WITH 
ITS OPTICAL AXIS PARALLEL TC THE SPACECRAFT SPIN AXIS. THE ACTUAL 
PHOTOGRAPHY REQU IRED ,e SEC AND THE TRANSMISSION 20 0 SEC. EARTH-CLOUD IMAGES 
RETAINED ON THE PHOTOSENSITIVE SURFACE DF THE 2 . 5A -C M-Dl AMET ER VIDICON WERE 
READ OUT AT FOUR LINES PER SECOND TO PRODUCE AN 800-LINE PICTURE. A 5-W TV 
TRANSMITTER (137.5 MHZ) RELAYED THE PICTURES TO LOCAL APT STATIONS WITHIN 
COMMUNICATION RANGE. THE FACEPLATE OF THE VIDICON HAD RETICLE MARKS THAT 
APPEARED ON THE PICTURE FORMAT TO AID IN RELATING THE PICTURE TO ITS 
GEOGRAPHICAL POSITION ON THE EARTH'S SURFACE. FRCM THE SATELLITE ATTITUDE 
AND ALTITUDE I AP PROXI MA TEL V 1050 KM). A PICTURE COVERED A 1200- BY I200-KM 
SQUARE WITH A HORIZONTAL RESCLUTICN CF BETTER THAN 3 KM AT NADIR. THE NIMBUS 
2 APT SYSTEM WAS CAPABLE OF TRANSMITTING THE NIGHTTIME HIGH-RESOLUTION 
INFRARED RADIOMETER (HRIR) SENSCR OUTPUT THROUGH THE APT TRANSMITTER. HENCE. 
WITH SOME MINOR MOOIFICATICNS. AN APT STATION WITHIN TELEMETRY RANGE COULD 
receive 1R DATA IN THE DIRECT READOUT INFRARED RADICMETER (DRIR) MODE. THE 
experiment was a SUCCESS. AND GCOD DATA WERE OBTAINED CURING ITS OPERATIONS 
LIFETIME. APT/DR IR DATA ARE PRIMARILY INTENDED FOR OPERATIONS USE WITHIN 
THE LOCAL APT ACQUISITION STATION AND ARE GENERALLY NOT AVAILABLE FOR 
DISTRIBUTION. 

REFERENCES 

1A6. 276. 647, 649. 6S2. £91. 699. 766, 827, 861, AND 871. 


EXPERIMENT NAME- H IGH-RESOLUTI CN INFRARED RADICMETER NSSOC ID 66-040A-03 

( HK IR ) 

EXPERIMENT PERSONNEL 

PI - L .L . FOSHEE LSAELECCOM FT. BELVOIR, VA. 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 111566 

EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS 2 H I GM-RE E GLUT I CN INFRARED RADICMETER I HR I R ) WAS DESIGNED 
(I) TO MAP THE EARTH'S NIGHTTIME CLOUD CCVER AND TKJS TO COMPLEMENT THE 
daytime TELEVISICN (AVCS) coverage and (2) TC measure THE RADIATIVE 
TEMPERATURES OF CLOUD TOPS AND SURFACE TERRAIN. MOUNTED CN THE 
EARTH-ORIENTED SENSORY RING. THE RADIOMETER MEASURED THERMAL RADIATION IN 
THE 3,5- TO 4,1-MICRON 'WINDOW REGION. THE HRIR SUBSYSTEM CONSISTED OF I 1 ) 
AN OPTICAL SYSTEM, (2) AN INFRARED DETECTOR (LEAD SELENIOE PHOTOCCNDUCT IVE 
MATERIAL), (3) ELECTRONICS, (4) A MAGNETIC TAPE RECORDER. AND IS) A FILTER 
TO MINIMIZE ATTENUATION EFFECTS OF WATER VAPOR AND CARBCN DIOXIDE. IN 
CONTRAST TO THE AVCS CAMERA. NO IMAGE WAS FORMED WITHIN THE RADIOMETER, THE 
HRIR SENSOR MERELY TRANSFORMED THE RECEIVED RADIATION INTO AN ELECTRICAL 
VOLTAGE. WHICH WAS RECORDED CN THE TAPE RECORDER F CR SUBSEQUENT PLAYBACK 
WHEN THE SATELLITE CAME WITHIN FANGE OF AN AQUISITION STATION. SOME HRIR 
DATA WERE ALSO TRANSMITTED IN A REAL-TIME MODE BY THE APT TRANSMITTER. THE 
RADIOMETER HAD AN INSTANTANEOUS FIELD OF VIEW OF ABOUT 0,5 DEG, WHICH AT AN 
ALTITUDE OF noo KM CORHESPCNDED TO A GRCUND RESOLUTION OF APPROXIMATELY 8 
KM AT NADIR. THE RAfclOMETER WAS CAPABLE OF MEASURING RADIANCE TEMPERATURES 
FROM 210 TO 330 DEG K,. SINCE IT OPERATED IN THE 3.5- TC 4. 1-MI CRON REGION. 
THE DAYTIME PICTLR.es INCLUDED REFLECTED SCLAR RACIATICN IN ADDITION TO THE 
EMITTED SURFACE IR RADIATION. HOWEVER. THE REFLECTED SOLAR RADIATION DID NOT 
SATURATE THE INSTRUMENT. AND A LSABLE OUTPUT WAS STILL OBTAINED. THE 
EXPERIMENT WAS A SUCCESS. AND GCQO DATA WERE OBTAINED UNTIL THE TAPE 
RECORDER FAILED CN NOVEMBER 15. 1966. 
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EXPERIMENT NAME- MEO lUM-RE SOLU TI CN INFRARED RADIOMETER NSSOC ID 66-040A-04 
(MR IRl 

EXPERIMENT PERSONNEL 

PI - A.W. MCCULLOCH NASA-GSFC SnEENBECT. MO* 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 072666 

EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS 2 MEDIUM-RESOLUTION IM^RAREO RADI CMETER (MRIR) EXPERIMENT 
MEASURED THE INTENSITY AND DISTRIBUTION OF ELECTROMAGNETIC RADIATION EMITTED 
BY AND REFLECTED FROM THE EARTH AND ITS ATMOSPHERE IN FIVE SELECTED 
MAVELENGTH intervals FROM 0.2 TO 30 M CRCNS. DATA FOR FEAT BALANCE OF THE 
EARTH-ATMOSPHERE SYSTEM MERE OBTAIFtO, AS MELL AS MEASUREMENTS OF MATER 
VAPOR DISTRIBUTION* SURFACE OR NEAR-SURFACE TEMPERATURES. AND SEASONAL 
CHANGES OF STRATOSPHERIC TEMPERATURE DISTRIBUTION. THE FIVE MAVELENGTH 
REGIONS MERE 111 THE 6.4- TO 6.9-MICRON CHANNEL* MHICH COVERED THE 
6.7-MlCRON MATER VAPOR ABSCRPTICN BAM). (2) THE 10- TC 11-MICRON BAND* MHICH 
OPERATED IN THE 'ATMOSPHERIC MINDOM*' (31 THE 14- TO 16-MlCRQN BAND, MHICH 
COVERED THE 15-MICRON CARBON DICXIDE ABSORPTION EANO* 14) THE 5- TO 
30-M1CRON BAND* MHICH MEASURED THE EMITTED LCNG-MAVELENGTH INFRARED ENERGY 
FOR HEAT BUDGET PURPOSES* AND (51 THE 0.2- TO 4.0-MtCFCN CHANNEL* MHICH 
YIELDED INFORMATION ON THE INTENSITY OF REFLECTED SOLAR ENERGY < ALBEDOl . 
RADIANT ENERGY FROM THE EARTH MAS COLLECTED BY A FLAT SCANNING MIRROR 
INCLINED AT 45 DEG TO THE OPTICAL AXIS. THE MIRROR ROTATED AT 8 HPM AND 
SCANNED IN A PLANE PERPENDICULAR TO THE DIRECTION CF MOTION OF THE 
SATELLITE. EACH CF THE FIVE CHANNELS CCNTAINED A 4 .3 3-CM-D I AMETER FOLDED 
TELESCOPE MITH A 2.8-DEG FIELD CF VI EM AND A THERM 1ST C R-60LOMET EH. THE 
COLLECTED ENERGY MAS MODULATED BY A MECHANICAL CHOPPER TO PRODUCE AN AC 
SIGNAL. THE SIGNAL MAS THEN AMPLIFIED AND RECORDED ON MAGNETIC TAPE FOR 
SUBSEQUENT PLAYBACK TO A GRCUND ACQUISITION STATION. AT A SATELLITE ALTITUDE 
OF I lOO KM. A HORIZONTAL RESOLUTION OF 55 KM COULD BE OBTAINED. THE MRIR 
EXPERIMENT MAS SUCCESSFUL. AMO GOOD DATA MERE OBTAINED FROM LAUNCH UNTIL THE 
RECORDER FAILED CN JULY 26. 1966. 

REFERENCES , 

22. 123. 132. 146. 161. 162 . 291 . 34 6 . 368 . 43 9 . 5 12 . 60 7 . 6 28. 6 29. 
630. 681. 691, res. 712. 713. 742, 7S2 . 7S3. 755. 756, 757, 782, 704, SIS, 
840. 864. 908. AND 911. i 




spacecraft common NAME- NlMBUS-8 NSSOC ID 68-041X 

ALTERNATE NAMES- 

ORBITAL INFORMATION OTHER IMFQRNATION 
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/ / 


ORBIT TYPE- 
EPOCH DATE- 
APOGEE- 
PEHI CEE- 
PERIOO- 
INCL INAT lON- 


OEG 


SPACECRAFT WT- 591. KG 

LAUNCH CATE- 05/18/68 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

CAT A HECDRDED- 


SPACECRAFT 
PM - H • 

PS - W .P . 


PERSONNEL 

PRESS 

NOROBERG 


NASA-GSFC 

NASA-GSFC 


GREENBELT. MD. 
GREENBELT, MD. 


SPACECRAFT BRIEF DESCRIPTION 

THE NIMBUS-B METEOROLOGICAL fi AND D SATELLITE WAS DESIGNED TO SERVE AS 
A stabilized, EARTM-ORIENTEO PLATFCRF FDR THE TESTING OF ADVANCED SYSTEMS 
FOR SENSING AND COLLECTING METE CROLOGI CAL DATA. THE SPACECRAFT CONSISTED OF 

THREE MAJOR STRUCTURES 111 A SENSCR MOUNT, 12) SOLAR PADDLES, AND (3) THE 

CONTROL HOUSING UNIT, WHICH WAS CONNECTED TO THE SENSCR MOUNT BY A TRUSS 
STRUCTURE. SHAPED SOMEWHAT LIKE AN OCEAN BUOY, NIMBJS-B WAS NEARLY 3.7 M 
TALL, 1.5 M IN DIAMETER AT THE BASE. AND ABOUT 3 M ACROSS WITH SOLAR PADDLES 
EXTENDED. THE TORUS-SHAPED SENSCR MOUNT. WHICH FCRKED THE SATELLITE BASE, 
HOUSED THE ELECTRONICS EQUIRMENI AND BATTERY MODULES. THE LOWER SURFACE OF 
THE TORUS PROVIDED A MOUNTING SPACE FOR SEKSCRS AND TELEMETRY ANTENNAS. AN 
H-FRAME STRUCTURE MOUNTED WITHIN THE CENTER GF THE TORUS PROVIDED SUPPORT 
FOR THE LARGER EUPERIMENTS AND TAPE RECORDERS. MCUNTED ON THE CONTROL 
HOUSING UNIT. WHICH WAS LOCATED ON TOP CF THE SPACECRAFT. WERE SUN SENSORS, 
HORIZON SCANNERS. GAS NOZZLES F CR ATTITUDE CCNTRCL, AND A COMMAND ANTENNA. 
USE OF THE ATTITUDE CONTROL SUBSYSTEM I ACS) PERMITTED THE SPACECRAFT'S 
ORIENTATION TO BE CONTROLLED TO WITHIN PLUS CH MINUS I DEG FOR «_L THREE 
AXES (PITCH. ROLL. AND YAW). PRIMARY EXPERIMENT SUBSYSTEMS ON NIMBUS-fi 
CONSISTED OF (1) A SATELLITE INFRARED SPECTRCMETER (SIRS) FOR DETERMINING 
THE VERTICLE TEMPERATURE PROFILES CF THE ATMOSPHEHE, (2) AN INFRARED 
INTERFEROMETER SPECTROMETER (IRIS) F CR MEASURING THE EMISSION SPECTRA OF THE 
EARTH-ATMOSPHERE SYSTEM. (3) DOTH HIGH- AND MEDIUM-RESOLUTION INFRARED 
RADIOMETERS (HRlfi AND MR I R ) FOR YIELDING INFCRMATICN ON THE DISTRIBUTION AND 
INTENSITY OF INFRARED RADIATION EMITTED AND REFLECTED BY THE EARTH AND ITS 
ATMOSPHERE, (4) A MONITOR CF ULTRAVIOLET SOLAR ENERGY (MUSE) FOR DETECTING 
SOLAR UV RADIATION, (5) AN IMAGE DISSECTOR CAMERA SYSTEM (IDCS) FOR 
PROVIDING DAYTIME CLOUOCDVER PICTURES IN BOTH REAL-TIME MODE. USING THE 
REAL-TIME TRANSMISSION SYSTEM (RTTS), AND TAPE RECORDER MODE, USING THE HIGH 
DATA RATE STORAGE SYSTEM C HDRSS ) , (6) A RADIOISOTOPE THERMOELECTRIC 
GENERATOR (RTG), SNAP-19, TO ASSESS THE OPERATIONAL CAPABILITY OF 
RADIOISOTOPE POWER FOR SPACE A PPLICATI CNS . AND (7) AN INTERROGATION, 
RECORDING, AND LOCATION SYSTEM (IRLS) DESIGNED TO LOCATE, INTERROGATE, 
RECORD. AND RETRANSMIT METECROLOGICAL DATA FRCM REMOTE COLLECTION STATIONS. 
THE SPACECRAFT NEWER ACHIEVED ORBIT BECAUSE A MALFUNCTION IN THE BOOSTER 
GUIDANCE SYSTEM FORCED THE OESTRIXTICN OF THE SPACECRAFT AND ITS PAYLOAD 
DURING LAUNCH. LESS THAN I YR LATER. AN IDENTICAL PAYLCAO WAS SUCCESSFULLY 
FLOWN DN NIMBUS 3. 


REFERENCES 

59, 694, 7C0, 733, 734, 737, AM) B52 , 


EXPERIMENT NAME- HIGH-RESOLUTION INFRARED RADICMETER 


NSSDC ID 68-04 lX-02 



EXPERIMENT PERSONNEL 

PI - L .L . FOSHEE USAELECCOM FCBT 8ELV01R. VA. 

OPERATING STATUS- INCPERABLE 

CATE LAST USABLE DATA RECOROED- 

EXPERIHENT BRIEF DESCRIPTION 

THE NIMBUS-B HIGH-RE SCLUTICN INFRARED RAOICHETER (HRIR) MAS CES IGNEO 
TO DETECT EMITTED THERMAL RADIATION FRCM THE EARTH-ATMOSPHERE SYSTEM IN THE 
3.4- TO 4.2-MICRCN BAND TO PRODUCE CLQUDCCVEB PICTURES AND TO MEASURE 
CLOUDTOP TEMPERATURES DURING THE NIGHTTIME PCRTIGN OF THE ORBIT. BY 
detecting REFLECTED SOLAR RADIATION IN THE 0.7- TO 1.3-NICRON BAND. THE 
RADIOMETER COULD ALSO MAP THE EARTH'S CLCUO COVER DURING THE DAYTIME. 

RADIANT ENERGY FROM THE EARTH MAS TO BE COLLECTED BY A FLAT SCANNING MIRROR 
INCLINED AT 4S DEC TO THE OPTICAL AXIS. THE MIRRCR 111 AS TO BE ROTATED AT 48 
RPM AND TO SCAN IN A PLANE NORMAL TO THE SPACECRAFT VELOCITY. THE RADIATION 
REFLECTED FROM TFE SCAN MIRROR MAS TO BE CHOPPED AT TEE FOCUS OF A 10.2-CM 
F/1 MODIFIED CASSEGRAIN TELESCOPE. THE MCOULATED ENERGY WAS THEN TO BE 
REFCCUSeO ON A LEAD SELENIOE DETECTOR CELL THAT WOULD TRANSFORM THE RECEIVED 
RADIATION INTO AN ELECTRICAL OUTPUT. THE OUTPUT WAS TC BE AMPLIFIED AND 
RECORDED ON MAGNETIC TAPE FOR SUBSEQUENT PLAYBACK TO A GROUND ACQUISITION 
STATION. USING THE DIRECT READOUT INFRARED RADIOMETER IDRIR) SYSTEM. 
NIGHTTIME AND DAYTIME DATA CCULO BE TRANSMITTED BY THE REAL-TIME 
TRANSMISSION SYS1EM IRTTS) TO GROUND APT STATIONS. A GROUND RESOLUTION OF 
8.5 KM COULD BE OBTAINED AT NADIR. THE HRIR WAS DESIGNED TO MEASURE RADIANCE 
temperatures BETMEEN 210 TO 330 DEG K TO A GENERAL ACCURACY OF 1 DEG. THE 
EXPERIMENT WAS NEVER ACTIVATED BECAUSE NIMBUS-B AND ITS PAYLOAD WERE 
INTENTIONALLY DESTROYED DURING LAUNCH. AN IDENTICAL EXPERIMENT WAS LATER 
SUCCESSFULLY FLO MN ON NIMBUS 3. 

REFERENCES 

737. 


EXPERIMENT NAME- INFRARED INTERFEROMETER SPECTROMETER NSSOC ID 68-041X-03 

( IR IS) 


NASA-GSFC 6REEN8ELT, MO. 

U CF MICHIGAN ANN ARBOR. Mi, 

OPERATING STATUS- INCPERABLE 

CATE LAST USABLE DATA RECOROED- 

EXPEHIMENT BRIEF DESCRIPTION 

THE NIMBUS-B INFRARED I NT ERFER CMETER SPECTROMETER I IRIS) EXPERIMENT 
WAS DESIGNED TO PROVIDE INFORMATION ON THE VERTICAL STRUCTURE OF TFE 
atmosphere and TFE EMISSIVE PROPERTIES OF THE EARTH-ATMOSPHERE SYSTEM BY 
MEASURING RADIATION IN THE E.O- TO 20-MICfiCN BAND USING A MODIFIED MICHELSDN 
INTERFEROMETER. INCOMING RADIATION WAS TC BE REFLECTEC INTO THE INSTRUMENT 
FROM A PLANE MIRROR. THE RADIATICN WAS THEN TO BE SPLIT INTO TWO BEAMS. 

WHICH WERE TO RECOMBINE AND INTERFERE AFTER REFLECTION ON A FIXED MIRROR AND 
A MOVING MICHELSCN MIRROR. THE RECOMBINED BEAM WAS THEN TO BE FOCUSED ON A 
BOLOMETER OETECTCR. WITH INTERFERENCE EFFECTS RESULTING FROM THE OPTICAL 
PATH DIFFERENCE BETWEEN THE TWO BEAMS AS THE MIRROR MOVED. THE MOVING MIRROR 
WAS TO TRAVEL ABOUT 2 MM I N I I SEC TC GIVE AN INTE RFEROGRAM, WHICH WAS TO BE 
RECORDED ON MAGNETIC TAPE. THE I N TERFE fi CGBAMS COULD BE TRANSMITTED TO AN 
ACQUISITION STATION, WHERE A FOURIER TRANSFORM WAS TO BE PERFORMED TO 
PRODUCE A THERMAU EMISSION SPECTRUM OF THE EARTH, FRCM THESE SPECTRA, 
VERTICAL PROFILES OF TEMPERATURE, WATER VAPOR. AND OZONE COULD BE DERIVED, 


EXPERIMENT PERSONNEL 
PI - R .A . HANEL 
01 - L . CHANEY 
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AS WB-L AS OTHER PARAMETERS OF METEOROLOGICAL INTEREST. THE INSTRUMENT HAD A 
FIELD OF VIEW EOLIVALENT TO A 1 44-KM-O I AMETE R CIRCLE CN THE SURFACE OF THE 
EARTH AT A planned ORBITAL HEIGHT OF 1100 KM. THE EXPERIMENT MAS NEVER 
ACTIVATED BECAUSE NIMBUS-B AfO ITS PAYLOAD MERE INTENTIONALLY DESTROYED 
DURING launch. AN IDENTICAL EXPERIMENT MAS LATER SUCCESSFULLY FLOWN ON 

nimbus 3. 


references 

4B8. AND 727. 


experiment name— SATELLITE INFRARED SPECTROMETER (SIRS) 


NSSOC ID 63-04 lX-04 


EXPERIMENT PERSONNEL 
PI - O.Q. MARK 

0 1 - O .T . HILLEARY 

OPERATING STATUS- INOPERABLE 
CATE LAST USABLE DATA HECORDED- 

EXPEHIMENT BRIEF DESCRIPTION 

THE NIMBUS-B SATELLITE INFRARED SPECTRCMETEfi I S I RS ) EXPERIMENT WAS 
DESIGNED TO INDIRECTLY DETERMINE THE VERTICAL TEMPERATURE PROFILES OF THE 
ATMOSPHERE BY MEASURING THE INFRARED RAOIATICN EMITTED FROM THE EARTH AND 
ITS ATMOSPHERE IN SEVEN SPECTRAL INTERVALS IK THE CARBCN DIOXIDE BAND 113 TD 
15 MICRONS) AND CNE INTERVAL IN THE ATMOSPHERIC WtKDOW CENTERED AT 11.1 
MICRONS. THE MAIN COMPONENTS OF THE FASTIE-EEERT FIXED-GRATING SPECTROMETER 
WERE (1) A PLANE LIGHT-COLLECTING MI RR CR TO PROVIDE A SINGLE EARTH-VIEWING 
BEAM FIXED IN THE VERTICAL. (2) A ROTATING CHOPPER MIRROR, (3) A SPHERICAL 
MIRROR. <41 A 12.7-CM DIFFRACTION GRATING WITH 1250 LIKES/ IN.. IS) A SET OF 
EIGHT EXIT SLITS WITH A SINGLE INTERFERENCE FILTER. 161 EIGHT WEDGE— IMMERSED 
THERMISTOR BOLOMETERS, <7) A 8LACKB0DY RADIATION SOURCE FOR CACiaHATION, AND 
(8) EIGHT PREAMPLIFIERS AND EIGHT OPERATIONAL AMPLIFIERS. THE INCOMING 
RADIATION WAS TO BE CHOPPED. SPECTRALLY DISPERSED BY THE DIFFRACTION 
grating, FOCUSED ON THE EXIT SLITS AS A SPECTRUM BY THE SPHERICAL MIRROR, 

AND CONVERTED TO ELECTRICAL SIGNALS. THE SIGNALS WERE THEN TO BE AMPLIFIED 
AND STORED ON MAGNETIC TAPE FOR SUBSEQUENT PLAYBACK TO A GROUND ACQUISITION 
STATION. THE INSTRUMENT FIELD OF VIEW WAS TO BE 11.5 EY 11-5 DEG CENTERED ON 
NAOIR, CORRESPONDING TO A £15- BY 215-KM SQUARE CN THE EARTH'S SURFACE. DATA 
FROM THE 11.1-MlCRON CHANNEL WERE TO YIELD SURFACE AND/OR CLOUDTOP 
TEMPERATURES. DATA FROM THE CARBON DIOXIDE BAND COULD BE USED TO GENERATE 
temperature-pressure PROFILES BY A MATHEMATICAL INVERSION TECHNIQUE. THE 
INSTRUMENT WAS NEVER ACTIVATED BECAUSE hIMBUS-B AND ITS PAYLOAD WERE 
INTENTIONALLY DESTROYED DURING LAUNCH. AN IDENTICAL EXPERIMENT WAS LATER 
SUCCESSFULLY FLOWN ON NIMBLS 3. 

REFERENCES 

737. 


NO AA- NESS 
NO AA-NESS 


SUITLAND. MO. 
SUITLAND. MO. 


EXPERIMENT NAME- MED lUM-RE SOLU T I CN INFRARED RADtCMETER NSSOC ID 68-041X-05 


EXPERIMENT personnel 

PI - A.W. MCCULLOCH NA EA-GSFC 


OPERATING STATUS- INOPERABLE 
DATE LAST USABLE DATA RECDRDED- 


GREEN8ELT. MO. 
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EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS-B MEDI UM-RE SQLUT I ON IW=RAREO RADICMETER (MRIR) EXPERIMENT 
WAS DESIGNED TO MEASURE THE INTENSITY AND DISTRIBUTION OF THE 
ELECTROMAGNETIC RADIATION EMITTED BY AND REFLECTED FROM THE EARTH AND ITS 
ATMOSPHERE IN FIVE SELECTED KAVELENGTH INTERVALS FROM 0-2 TO 23 MICRONS. 

DATA FOR HEAT BALANCE OF THE EARTH-ATMOSPHERE SYSTEM CCULD BE OBTAINED. AS 
WELL AS WATER VAPOR O I STR IBLTI ON » SURFACE OR NEAR-SURFACE TEMPERATURES. AND 
SEASONAL CHANGES OF STRATOSPHERIC TEMPERATURE 01 ST RI BUT ICN. THE FIVE 
WAVELENGTH REGIONS WERE Cl) THE 6.5- TO 7.0-MICHCN CHANNEL. WHICH COVERED 
THE 6.7-MICfiON WATER VAPOR ABSORPTION BAND. 12) THE 10- TO 11-MICflCN BAND, 
WHICH OPERATED IN THE 'ATMOSPHERIC WINDOW.' (3) THE 14.5- TO 15.5-MICRON 
BAND, WHICH COVERED THE 15-MICRCN CARBCN DIOXIDE ABSORPTION SAND. 14) THE 
20- TO 23-MICRON CHANNEL. WHICH CO^RED THE SPECTRAL REGION CONTAINING THE 
BROAD ROTATIONAL ABSORPTION BANOS OF WATER VAPOR. AND (5) THE 0.2- TO 
4.0-MICRQN CHANNEL. WHICH YIELDED INFORMATION ON THE INTENSITY OF REFLECTED 
SOLAR ENERGY. RACIANT ENERGY FRCM THE EARTH WAS TO BE COLLECTED BY A FLAT 
SCANNING MIRROR INCLINED AT 45 DEG TO THE OPTICAL AXIS. THE MIRROR WAS TO BE 
ROTATED AT 8 RPM AND TO SCAN IN A PLANE PERPENDICULAR TO THE DIRECTION OF 
MOTION OF THE SATELLITE. EACH OF THE FIVE CHANNELS CONTAINED A 
4.23-CM-OI AMETER FOLDED TELESCOPE WI TH A 2.S-DEG FIELD OF VIEW AND A 
THERMISTOR BOLOMETER. THE COLLECTED ENERGY WAS TO BE MODULATED BY A 
MECHANICAL CHOPPER TO PRODUCE AN AC SIGNAL. THE SIGNAL WAS THEN TO BE 
AMPLIFIED AND RECORDED ON MAGNETIC TAPE FOR SUBSEQUENT PLAYBACK TO A GROUND 
ACQUISITION STATION. AT A PLANNED SATELLITE ALTITUDE OF 1100 KM, A 
HORIZONTAL RESOLUTION OF 45 KM COULD BE OBTAINED. THE EXPERIMENT WAS NEVER 
ACTIVATED BECAUSE NIMBUS-B AND ITS PAYLOAD WERE INTENTIONALLY DESTROYED 
DURING LAUNCH. AN IDENTICAL EXPERIMENT WAS LATER SUCCESSFULLY FLOWN ON 
NIMBUS 3. 

REFERENCES 

737. 


EXPERIMENT NAME- IMAGE DISSECTOR CAMERA SYSTEM (IOCS) NSSDC ID 6S-041X-06 


EXPERIMENT PERSONNEL 

PI - G.A. BRANCHFLOWER NA SA-GSFC GREENBELT, MO. 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDEO- 

eXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS-B IMAGE DISSECTOR CAMERA SYSTEM (IOCS) WAS DESIGNED TO T aM 
DAYTIME CLOUDCOVER PHOTOGRAPHS. THE PICTURES COULD BE TRANSMITTED TO APT 
STATIONS USING THE REAL-TIME TRANSMISSION SYSTEM (RTTS) OR STORED ON 
MAGNETIC TAPE FOR SUBSEQUENT PLAYBACK TO GROUND ACCUISITIQN STATIONS. THE 
CAMERA WAS MOUNTED ON THE BOTTOM OF THE SATELLITE SENSORY RING AND POINTED 
VERTICALLY DOWN TOWARD THE EARTH AT W_L TIMES. THE IMAGE DISSECTOR WAS A 
SHUTTERLESS ELECTRONIC SCAN AND STEP TUBE MOUNTED BEHIND A WIDE-ANGLE (108 
DEG) 5.7-MM FOCAL LENGTH LENS. SCANNING AND STEPPING FUNCTIONS WERE TO OCCI^ 
CONTINUOUSLY WHILE THE SATELLITE PROGRESSED ALONG ITS ORBI T AL PAT H . THE 
FIB-D OF VIEW OF THE OPTICS WAS TO BE 73.6 DEG IN THE DIRECTION OF FLIGHT 
AND Sa.2 DEG IN A PLANE NORMAL TO THE DIRECTION OF FLIGHT. THE IMAGE mtS TO 
BE WAS FOCUSED BY THE OPTICS ON A PH CT USE N SI TI VE SURFACE OF THE IMAGE 
DISSECTOR TUBE. A L INE-SC ANNI NG BEAM WAS TO SCAN THE FHOTOSENS IT IVE SURFACE 
AT 4 HZ WITH A FRAME PERIOD OF 200 SEC. AT A PLANNED SPACECRAFT ALTITUDE OF 
nOO KM. EACH RESULTING PICTURE WAS TO BE APPROXIMATELY 1400 KM ON A SIDE 
WITH A GROUND RESOLUTION OF 3 KM AT NADIR. THE EXPERIMENT WAS NEVER 
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ACTIVATED atCAliSe THE SPACECRAFT WAS 1 NTE N TI C N ALLY OESTRCYED OUHING LAUNCH. 
AN IDENTICAL EXPERIMENT WAS LATER SUCCESSFULLY FLOWN CN NIMBUS 3. 

REFERENCES 

737. 


EXPERIMENT NAME- INTERROGATION. KECCRDING, AND LCCATIQN N330C ID 68-041X-07 
SYSTEM ( I RL S ) 

EXPERIMENT PERSONNEL 

PI - G. HOGAN NA5A-GSFC GREENBELT, MD. 

OPERATING STATUS- inoperable 

DATE LAST usable data RECORDEO- 

EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS-B INTERROGATION. RECORDING, AND LOCATION SYSTEM IIRLSJ 
EXPERIMENT WAS DESIGNED TO COLLECT AND RETRANSMIT METEOROLOGICAL, 
GEOPHYSICAL, AND OTHER EXPERIMENTAL DATA FROM REMOTE UNMANNED DATA 
COLLECTION STATIONS (PLATFORMS) DEPLOYED CN A GLOBAL SCALE. THE I RLS COULD 
ALSU DETERMINE TFE LOCATION AND TRACK THE MOVEMENT OF SUCH PLATFORMS AS 
BALLOONS, OCEAN EUOYS. AND SHIPS TO WITHIN AN ACCURACY OF 2 KM. THE IRLS 
CONSISTED OF ID A 466-MHZ RECEIVER. 12) A 401.5-MHZ TRANSMITTER, (3) 
DECODING ANO COOING CIRCUITS, <«) A RANGE DETECTOR, AND (5> A 20-K B 
SATELLITE DATA MEMORY CAPABLE OF STORING DATA OBTAINED DURING EACH ORBIT FOR 
UP TO 20 DIFFERENT INTERROGATIONS. ON EACH ORBITAL PASS, WHEN THE SATELLITE 
WAS WITHIN RANGE OF AN ACQUiSITIGN AND CCMMANO STATION. THE SATELLITE 
COMMAND MEMORY WAS PROGRAMMED TO COMMUNICATE WITH SELECTED PLATFORMS DURING 
THE COMING ORBIT, THE SATELLITE CCULD STORE BOTH THE ADDRESS (NUMBER) OF 
EACH PLATFORM AND THE DESIRED TIME THAT EACH WAS TC BE CCNTACTEO. AT THE 
APPROPRIATE TIME IN ORBIT. THE SATELLITE COULD INTERROGATE EACH PLATFORM, 
MEASURE THE SATELLITE TO PLATFORM DISTANCE BY DETERMINING THE ROUND TRIP 
PROPAGATION TIME OF THE RF SIGNAL, RECEIVE THE ANALOG DATA FROM THE 
PLATFORM, CONVERT IT TO DIGITAL FORM, AND STORE IT. UPON RETURN TO THE 
LOCALE OF THE GROUND STATION, THE STATION WOULD COMMAND THE SATELLITE TO 
TRANSMIT THE STORED DATA ANO ACCEPT NEW COMMANDS FCR THE NEXT ORBIT. THE 
EXPERIMENT WAS NEVER ACTIVATED BECAUSE THE SPACECRAFT AND ITS PAYLOAD WERE 
INTENTIONALLY DESTROYED DURING LAUNCH. AN IDENTICAL EXPERIMENT WAS LATER 
SUCCESSFULLY FLOWN ON NIMBLS 3. 

REFERENCES 

398, ANO 727. 


***** 


SPACECRAFT COMMON NAME- NIMBUS 3 
ALTERNATE NAMES- PL-684G, NIMBUS-B2 


NSSDC 10 69-037A 


ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 04/14/69 
APOGEE- 1I3Z.00 KM ALT 
PERIGEE- 1071.00 KM ALT 


OTHER INFORMATION 

SPACECRAFT WT- S76. KG 

LAUNCH CATE- 04/14/69 
OFERAT I NG ST ATUS- INOPERABLE 
DATE LAST USABLE 
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PERIOD- 107.3 MIN 
INCLINATION- S9.?22 OEG 


DATA RECORDED- 012272 


SPACECRAFT PERSONNEL 

PM - H. PRESS NAEA-6SFC GBEENBELT. MO. 

PS - W.P. NORDBERG NAEA-GSFC GfiEEN8F.LT, MD. 

SPACECRAFT BRIEF DESCRIPTION 

NIMBUS 3, THE THIRD IN A SERIES OF SEC CNO-GE NER AT I CN METEOROLOGICAL R 
AND D SATELLITES. WAS DESIGNED TC SERVE AS A STABILIZED, E ARTH-ORI ENT EO 
PLATFCR.M FOR THE TESTING OF ADVANCED SYSTEMS FCR SENSING AND COLLECTING 
METEOROLOGICAL DATA. THE POLAR- CH BI T ING SPACECRAFT CONSISTED OF THREE MAJOR 
Q.EMENTS — <1) A SENSORY RING, (2) SOLAR PADDLES, AND I3» THE CONTROL 
HOUSING UNIT. WHICH WAS CONNECTED TO THE SENSORY RING EY A TRUSS STRUCTURE. 
SHAPED SOMEWHAT LIKE AN OCEAN BUOY. NIMBUS 3 WAS NEARLY 3.7 M TALL. 1 .5 M IN 
DIAMETER AT THE BASE. AND ABOUT 3 M ACROSS WITH SOLAR PADDLES EXTENDED. THE 
TORUS-SHAPED sensory RING, WHICH FORMED THE SATELLITE EASE, HOUSED THE 
ELECTRONICS EQUIPMENT AND BATTERY MODULES. THE LOWER SURFACE OF THE TORUS 
RING PROVIDED A MOUNTING SPACE FDR SENSORS AND TELEMETRY ANTENNAS. AN 
H-FRAME STRUCTURE MOUNTED WITHIN THE CENTER CF THE TORUS PROVIDED SUPPORT 
FOR THE LARGER EXPERIMENTS AND TAPE RECORDERS. MOUNTED ON THE CONTROL 
HOUSING UNIT, WHICH WAS LOCATED CN TOP OF THE SPACECRAFT. WERE SUN SENSORS, 
HORIZON SCANNERS, GAS NOZZLES FOR ATTITUDE CONTROL. AND A COMMAND ANTENNA. 
USE OF THE ATTITUDE CONTROL SUBSYSTEM lACSI PERMITTED THE SPACECRAFT'S 
ORIENTATION TO BE CONTROLLED TO WITHIN PLUS DR MINUS I DEG FOR ALL THREE 
AXES (PITCH. ROLL, AND YAW). PRIMARY EXPERIMENTS CCNS ISTED OF ( 1 I A 
SATELLITE INFRARED SPECTROMETER (SIPS) FOR DETERMINING THE VERTICAL 
TEMPERATURE PROFILES OF THE ATMOSPHERE, (2) AN I7FRARED INTERFEROMETER 
SPECTROMETER (IRIS) FOR MEASURING THE EMISSION SPECTRA OF THE 
EARTH- ATMOSPHERE SYSTEM. (3) BOTH HIGH- AND MEDIUM-RESOLUTION INFRARED 
RADIOMETERS IHRIR AND MRIR) FOR YIELDING INFORMATION CN THE DISTRIBUTION AND 
INTENSITY OF INFRARED RADIATION EMITTED AND REFLECTED EY THE EARTH AND ITS 
ATMOSPHERE. (4) A MONITOR CF ULTRAVICXET SOLAR ENERGY {MUSE) FOR DETECTING 
solar UV RADIATION. (5) AN IMAGE DISSECTOR CAMERA SYSTEM ( IDCS ) FOR 
PROVIDING DAYTIME CLOUDCOVER PICTURES IN BOTH REAL-TIME NODE. USING THE REA;. 
TIME TRANSMISSION SYSTEM {RTTS>. AND TAPE RECORDER MODE, USING THE HIGH DATA 
RATE STORAGE SYSTEM . (6) A RADIOISOTOPE THERMOELECTRIC GENERATOR (RTG). 
SNAP-19, TO ASSESS THE OPERATIONAL CAPABILITY CF RADIOISOTOPE POWER FOR 
SPACE APPLICATIONS, AND {7) AN I NTERROGA T I CN . RECORDING. AND LOCATION SYSTEM 
(IRLS) EXPERIMENT DESIGNED TO LOCATE , INTERROGATE, RECORD, AND RETRANSMIT 
METEOROLOGICAL AND GEOPHYSICAL DATA FRCM REMOTE CQU.ECT1CN STATIONS. NIMBUS 
3 WAS SUCCESSFUL AND PERFORMED NOPMAU_Y UNTIL SEPTEMBER 25. 1970, WHEN THE 

REAR HORIZON SCANNER FAILED. WITHOUT THIS HORIZON SCANNER. IT WAS IMPOSSIBLE 
TO MAINTAIN PROPER SPACECRAFT ATTITUDE. THUS MAKING MOST EXPERIMENTAL 
OBSERVATIONS USELESS. ALL SPACECRAFT OPERATIONS WERE TERMINATED ON JANUARY 
22. 1972. 

REFERENCES 

S. 22. B4. 141. 146. 174. 139. 190. 191, 240. 26S, 271. 272. 280. 

281. 405. 438, 511. 603, 636, 6S1, 693. 694. 710. 733. 736. 741. 778. 8S2, 

917. AND 939. 


EXPERIMENT NAME- HIGh-R ESOLUTI CN INFRARED RACI CMETER NSSOC ID 69-037A-02 

(MR IR) 

EXPERIMENT PERSONNEL 
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PI 


G.T 


CHERRI X 


NAS/>-GSFC 


GREENBELT. MD. 


OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 012570 


EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS 3 HIGH-RESCLUTICN I RAPED RAOICMETEfS (HRIRJ WAS DESIGNED 
TO DETECT EMITTED TFERMAL RADIATION FRCM THE E ARTH— AT MCS PHEHE SYSTEM IN THE 
3.4- TO 4.2-MICRCN BAND TO PROD LCE CLOUOCOVER PICTURES AND TO MEASURE 
CLOUOTOP TEMPERATURES DURING THE NIGHTTIME PDRTICN OF THE OR6IT. BY 
qEjE(;tjisIG reflected SOLAR RADIATION IN THE 0.7— TO 1.3-MICRQN BAND. THE 
RADIOMETER COULD ALSO MAP THE EARTH'S CLCUO COVER DURING THE DAYTIME. 

RADIANT ENERGY FROM THE EARTH MAS COLLECTED BY A FLAT SCANNING MIRROR 
INCLINED AT 45 DEG TO THE OPTICAL AXIS. THE MI BRCR ROTATED AT 48 RFM AND 
SCANNED IN A PLANE NORMAL TO THE SPACECRAFT VELOCITY. THE RADIATION 
REFLECTED FROM THE SCAN MIRROR MAS CHOPPED AT THE FOCUS OF A 10.2-CM F/ I 
MODIFIED CASSEGRAIN TELESCOPE. THE MODULATED ENERGY MAS THEN REFOCUSED ON A 
LEAD SELENIDE DETECTOR CELL THAT TRANSFORMED THE RECEIVED RADIATION INTO AN, 
ELECTRICAL OUTPUT. THE QUTPLT MAS AMPLIFIED AND RECORDED ON MAGNETIC TAPE 
FOR SUBSEQUENT PLAYBACK TO A GRCUNO ACQUISITION STATION. USING THE DIRECT 
READOUT INFRARED RADIOMETER (DRIR> SYSTEM. NIGHTTIlt AND DAYTIME DATA COULD 
BE TRANSMITTED 8V THE REAL-TIME TRANSMISSICN SYSTEM (RTTST TO GROUND APT 
stations, a GROUND RESOLUTION OF 8.5 KM COULD BE OBTAINED AT NADIR. THE HRIR 
MEASURED RADIANCE TEMPERATURES BETWEEN 210 AND 330 DEG K TO A GENERAL 
ACCURACY OF 1 DEG. THE EXPERIMENT WAS SUCCESSFUL. HOWEVER. AFTER AUGUST 
1969. NOISE IN THE TAPE RECORDER SYSTEM GRADUALLY REDUCED THE DUAL ITT OF THE 
DATA. WHICH CAUSED ROUTINE PROCESSING OF HRIR DATA T 0 BE TERMINATED AFTER 
JANUARY 25, 1970, ALL EXPEHll«eNT OPERATICNS CEASED ON JANUARY 22. 1972, WHB^ 

THE SPACECRAFT WAS DEACTIVATED. 


REFERENCES 

5. 146. 167. 
609. 611. 612. 621 
AND 939. 


168. 211. 291. 3ia, 367. 381. 465. 520. 558, 559. 578. 
647. 657. 741, 742, 746. 765. 814. 831. 848. 886. 887. 


EXPERIMENT NAME- INFRARED INTERFEROMETER SPECTROMETER NSSDC ID 69-037 A-03 

< IR IS) 

EXPERIMENT PERSONNEL 
PI - R.A. HANEL 

01 - L. CHANEY 

OPERATING STATUS- INOPERABLE 

date last usable DATA RECORDED- 072269 

EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS 3 INFRARED I NTERFEH CMETER SPECTROMETER (IRIS) EXPERIMENT 
WAS DESIGNED TO PROVIDE INFORMATICN CN THE VERTICAL STRUCTURE OF THE 
ATMOSPHERE AND THE EMISSIVE PROPERTIES OF THE EARTH'S SURFACE BY MEASURING 
THE SURFACE AND ATMOSPHERIC RADIATION IN THE S.O- TO 20-MICRON BAND USING A 
MODIFIED MICHELSCN INTERFEROMETER. INCCMING RADIATION WAS REFLECTED INTO THE 
INSTRUMENT FROM A PLANE MIRROR. THE RADIATION WAS SPLIT INTO TWO BEAMS THAT 
RECOMBINED AND INTERFERED AFTER REFLECTION ON A FIXED MIRROR AND A MOVING 
MICHELSON MIRROR. THE RECOMBINED BEAM WAS THEN FOCUSED ON A BOLOMETER 
detector. INTERFERENCE EFFECTS RESULTED FROM THE OPTICAL PATH DIFFERENCE 
between THE TWO BEAMS AS THE MIRROR MOVED. THE MOVING MIRROR TRAVELED ABOUT 
2 MM IN 11 SEC TO GIVE AN 1 NTE RFEROGRA M , WHICH WAS RECORDED ON MAGNETIC 
TAPE. THE INTERF EROGRAMS WERE TRANSMITTED TO AN ACOJISITION STATION. WHERE A 
FOURIER TRANSFORM WAS PERFORMED TO PRODUCE A THERMAL EMISSION SPECTRUM OF 


NA 5A-GSFC 
U CF MICHIGAN 


GREENBELT, MO. 
ANN ARBOR. MI. 
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THE EARTH. FROM THESE SPECTRA. VERTICAL PROFILES OF TEMPERATURE, WATER 
VAPOR, AND OZONE, AS WELL AS OTHER PARAMETERS CF MET EC FQLOGI CAL INTEREST. 
COU.C BE DERIVED. THE INSTRUMENT HAD A FIELD OF VIEW ECUIVALENT TO A 
144-KM-DIAMETER CIRCLE ON THE SURFACE CF THE EARTH AT A PLANNED ORBITAL 
HEIGHT OF 1100 KM. THE EXPERIMENT WAS SUCCESSFUL. AND GOOD DATA WERE 
OBTAINED UNTIL THE INSTRUMENT FAILED ON JULY 22, 1969. 

REFERENCES 

5, 22, 77. SI. 96, 97, 1A6, 167, 168, 206, 291, 307, 318, 382, 386, 

387, 388, 389, AAI, ASS, 489, 492, 570, 587, 636. 663. 669, 679. 727, 728, 
729, 730, 731. 732. 736, 739, 745. 759, 765, 775. 843, 844, AND 939. 


experiment name- satellite infrared SPECTRCMETER ISIRSl NSSOC ID 69-037A-04 


EXPERIMENT PERSONNEL 

PI - D.Q. WARK N0AA-I«SS SUITLAND, MD. 

01 - 0,T. HILLEARV NDAA-NESS SUITLAND, MD. 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 062170 

EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS 3 SATELLITE INFRARED SPECTRCMETER ISIRS) EXPERIMENT WAS 
CESia^ED TO INDIRECTLY DETERMINE THE VERTICAL TEMPERATURE PROFILES OF THE 
ATMOSPHERE BY MEASURING THE INFRARED RADIATICN EMITTED FROM THE EARTH AND 
ITS ATMOSPHERE IN SEVEN SPECTRAL INTERVALS IN THE CARBON DIOXIDE BAND <13 TO 
IS MICRONS) AND CNE INTERVAL IN THE ATMOSPHERIC WINDOW CENTERED AT tl.i 
MICRONS. THE MAIN COMPONENTS OF THE FASTIE-EBERT FIXED-GRATING SPECTROMETER 
CONSISTED OF ( 1) A PLANE. LIGHT-COLLECTING MIRROR TO PROVIDE A SINGLE 
EARTH-VIEWING BEAM FIXED IN THE VERTICAL, 12) A ROTATING CHOPPER MIRROR. (3) 
A SPHERICAL MIRROR, < 4) A 12.7-CM DIFFRACTION GRATING WITH 1250 LINES PER 
INCH, < S) A SET CF EIGHT EXIT SLITS WITH A S I NGLE INTERFERENCE FILTER. 16) 
EIGHT WEDGE- IMMERSED THERMISTOR BOLOIETERS, 17) A H-ACKBODY RADIATION SOURCE 
FOR CALIBRATION, AND (8) EIGHT PREAMPLIFIERS AND EIGHT OPERATIONAL 
AMPL IFIERS. THE INCOMING RADIATICN WAS CHOPPED, SPECTRALLY DISPERSED BY THE 
DIFFRACTION GRATING, FOCUSED ON THE EXIT SLITS AS A SPECTRUM BY THE 
SPHERICAL MIRROR, AND CONVERTED TO ELECTRICAL SIGNALS. THE SIGNALS WERE THEN 
AMPLIFIED AND STORED ON MAGNETIC TAPE FOR SUBSEQUENT PLAYBACK TO A GROUND 
ACQUISITION STATION. THE INSTRUMENT FIELD OF VIEW HAS 11,5 BY 11.5 DEG 
CENTERED ON NAOIR, THIS PROVIDED DATA OVER AN AREA ROUGHLY 120 KM CN A SIDE 
AT A satellite HEIGHT OF 1100 KM. DATA FRCM THE I 1.1-MICRON CHANNEL YIELDED 
SURFACE ANOXOR CLOUOTOP TEMPERATURES. DATA FRCM THE CARBON DIOXIDE BAND 
COULD BE USED TO GENERATE TE MPE RATURE- PRESSURE PROFILES BY A MATHEMATICAL 
INVERSION TECHNIQUE. THE RESULTING TEMPERATURES HAD RMS ERRORS SLIGHTLY LESS 
THAN 1 DEG C, THE SIRS EXPERIMENT WAS SUCCESSFUL, AND GOOD DATA WERE 
OBTAINED FROM LAUNCH THROUGH JUNE 21 . 1970, WHEN THE EXPERIMENT WAS TURNED 
OFF AND ALL DATA ACQUISITION EFFORT WAS TRANSFERRED TC THE SIRS EXPERIMENT 
ON N IMBUS 4. 

REFERENCES 



S, 22. 91 

, 146, 156 

■ 167 

• 168. 2 06 

. 209 . 281 . 318 

, 376 

. 382, 

411. 

41 3, 

429. 436, 

SI4, 

517, 

521 , 

SE3 , 566, 

570, 587* 608, 

6tS. 

636. 

653, 663, 

668, 

669, 719. 

731. 

736, 

739, 

75 9 . 799, 

817 , 619, 821, 

843, 

863, 

889. 892. 

893. 

894. 899, 

9C0. 

901 , 

AND 

939. 






EXPERIMENT NAME- MEDIUM-RESOLUTION INFRARED RADIOMETER NSSOC ID 69-037A-05 
(MR IR ) 
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experiment personnel 

PI - A.W. MCCULLOCH NASA-SSFC GREENBELT. MD . 

OPERATING STATUiS- INCPERABLE 

DATE LAST USABLE DATA RECORDED- C92S70 

EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS 3 MEDIUM-RESOLUTION INFRARED BADICMETER < MR IR ) EXPERIMENT 
MEASURED the INTENSITY AND DISTRIBUTION OF THE ELE CT HC MAGNET IC RADIATION 
EMITTED BY AND REFLECTED FKCM THE EARTH AND ITS ATMOSPHERE IN FIVE SELECTED 
WAVELENGTH INTERVALS FROM C.2 TC 23 MICRCNS. DATA CN THE HEAT BALANCE OF THE 
EARTH- ATMOSPHERE SYSTEM WERE OBTAINED AS WELL AS WATER VAPOR DISTRIBUTION 
DATA. SURFACE OR NEAR-SURFACE TEMPERATURES, AND DATA CN SEASONAL CHANGES OF 
STRATOSPHERIC TEMPERATURE O I STR I BUTI CN . THE FIVE WAVELENGTH REGIONS WERE ID 
THE 6.5- TO 7.0-MICRON CHANNEL. WHICH COVERED THE 6.7-MlCRQN WATER VAPOR 
ABSORPTION BAND. 12) THE 10- TO 11-MICPCN EANO, WHICH CPERATEO IN THE 
'ATMOSPHERIC WINCOW,* 13) THE I A. 5- TO 15.5-MICRCN HAND. WHICH COVERED THE 
15-MICRON carbon DIOXIDE ABSCRPTION BAND, lA ) THE 20- TO 23-MICRON CHANNEL. 
WHICH COVERED THE SPECTRAL REG I CN CONTAINING THE BROAD ROTATIONAL ABSORPTION 
BANOS OF WATER VAPOR, AND (E) THE 0.2- TC A.O-MICRCN CHANNEL, WHICH YIELDED 
INFORMATION ON THE INTENSITY OF REFLECTED SOLAR ENERGY. RADIANT ENERGY FROM 
THE EARTH WAS COLLECTED BY A FLAT SCANNING MIRRCB INCLINED AT AS DEG TO THE 
OPTICAL AXIS. THE MIRROR ROTATED AT 8 BPM AND SCANNED IN A PLANE 
PERPENDICULAR TO THE DIRECTION CF MGTICN CF THE SATELLITE. EACH OF THE FIVE 
CHANNELS CONTAINED A A . 33-C M-OI AMETE R FOLDED TELESCOPE WITH A 2.B-DEG FIELD 
OF VIEW AND A THERMISTOR BOLCME lEH. THE CDLLECTED ENERGY WAS MODULATED BY A 
MECHANICAL CHOPPER TO PRODUCE AN AC SIGNAL. THE SIGNAL WAS THEN AMPLIFIED 
AND RECORDED ON MAGNETIC TAPE FCR SUBSEQUENT PLAYBACK TO A GROUND 
ACQUISITION STATION. AT A SAIELLITE ALTITUDE OF 1100 KM. A HORIZONTAL 
RESOLUTION OF AS KM COULD BE OBTAINED. THE MRIR EXPERIMENT WAS SUCCESSFUL, 

IN SPITE OF A TELEMETRY CONFLICT THAT CAUSED THE EXPERIMENT TO BE 
PERIODICALLY TURNED OFF. DURING AUGUST AND SEPTEMBER 1970 (HURRICANE 
SEASON), THE MRIR WAS ON ESSENTIALLY FULL TIME TC COVER THE AREA FROM THE 
EQUATOR TO 70 DEC N AND FRCM 10 DEG E TC 100 DEG W. ON SEPTEMBER 25. 1970, 
THE SATELLITE'S REAR HORIZON SCANNER FAILED, MAKING IT IMPOSSIBLE TO 
DETERMINE WHERE THE MRIR SENSOR WAS POINTING. THE EXPERIMENT WAS OPERATED 
PERIODICALLY UNTIL JANUARY 22, 1S72, WHEN ALL SPACECRAFT OPERATIONS WERE 

TERM IMATEO. 

REFERENCES 

S, 146, 167, 168, 291, 306. 318. 558. 626. 631, 645, 679, 730, 745, 

758, 766, eei, 8t3, AND 939. 


EXPERIMENT NAME- IMAGE DISSECTOR CAMERA SYSTEM (IOCS) NSSDC ID 69-037A-06 


EXPERIMENT PERSCNNEL 

PI - G.A. 8RANCHFLGWER NAEA-GSFC GREENBELT, MO. 

OPERATING STATUS- INCPERABLE 

CATE LAST USABLE DATA RECORDED- 092570 

EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS 3 IMAGE DISSECTOR CAMERA SYSTEM ( IDCS ) WAS DESIGNED TO TAKE 
DAYTIME CLOUOCOVER PHOTOGRAPHS. THE PICTURES COULD BE TRANSMITTED TO APT 
STATIONS USING THE REAL-TIME TRANSMISSION SYSTEM < RTTS ) OR STORED CN 
MAGNETIC TAPE FCR SUBSEQUENT PLAYBACK TO GROUND ACQUISITION STATIONS. THE 
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CAMERA WAS MOUNTED ON THE BOTTOM OF THE SATELLITE SENSORY RING AND POINTED 
VERTICALLY DOWN TOWARD THE EARTH AT ALL TIMES. THE IMAGE DISSECTOR WAS A 
SHUTTERLESS ELECTRONIC SCAN AND STEP TUBE MOUNTED BEHIND A WIDE-ANGLE (109 
DEG) 5.7-MM FOCAL LENGTH LENS. SCANNING AND STEPPING FUNCTIONS OCCURRED 
CONTINUOUSLY WHILE THE SATELLITE PROGRESSED ALONG ITS CRRITAL PATH. THE 
FIELD OF VIEW OF THE OPTICS WAS 73.6 DEG IN THE DIRECTION OF FLIGHT AND 98.2 
DEG IN A PLANE NCRMAL TO THE DIRECTION OF FLIGHT. THE IMAGE WAS FOCUSED BY 
THE OPTICS ON A PHOTOSENSITIVE SURFACE OF THE IMAGE DISSECTOR TUBE- A 
LINE-SCANNING BEAM SCANNED THE PHOTOSENSITIVE SURFACE AT 4 HZ WITH A FRAME 
PERIOD OF 200 SEC. AT THE NOMINAL SPACECRAFT ALTITUDE CF 1100 KM, EACH 
RESULTING PICTURE WAS APPROXIMATELY 1400 KM CN A SIDE WITH A GROUND 
resolution of 3 KM AT NADIR. THE EXPERIMENT WAS A SUCCESS AND PRODUCED GOOD 
DATA UNTIL SEPTEMBER 25, 1970, WHEN CPEPATIONS WERE T EEMXN AT ED . OW 1 NG TO 

SPACECRAFT YAW PROBLEMS. DATA FROM THIS EXPERIMENT ARE AVAILABLE THROUGH THE 
NATIONAL CLIMATIC CENTER, ASHEVILLE, NORTH CAROLINA. 

REFERENCES 

5, 84, 146, 168, 170, 171, 172, 291. 465, 741, 742, AND S31. 


EXPERIMENT NAME- INTERROGATION, RECCROING, AND LCCATtON NSSOC ID 69-Q37A-07 
SYSTEM (IRLS) 

EXPERIMENT PERSONNEL 
PI - C,E. COTE 

01 - G. HOGAN 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- C92570 

EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS 3 INTERROGATION, RECORDING, AND LCCATIQN SYSTEM (IRLS) 
EXPERIMENT WAS DESIGNED TO COLLECT AND RETRANSMIT METEOROLOGICAL. 
GEOPHYSICAL. AND OTHER EXPERIMENTAL DATA FROM REMOTE UNMANNED DATA 
COLLECTION STATIONS (PLATFORMS) OEPLCVEO CN A GLOBAL SCALE. THE IRLS COULD 
ALSO DETERMINE THE LOCATION AND TRACK THE MOVEMENT OF SUCH PLATFORMS AS 
BALLOONS, OCEAN EUOYS, AND SHIPS TO WITHIN AN ACCURACY OF 2 KM. THE IRLS 
CONSISTED OF (11 A 466-MHZ RECEIVER, (2) A 401,5-MHZ TRANSMITTER, (3) 
decoding and COOING CIRCUITS, (4) A RANGE DETECTOR, AND (5) A 20-KB 
SATELLITE DATA MEMORY CAPABLE OF STORING DATA MEASUREMENTS DURING EACH ORBIT 
FOR UP TO 20 DIFFERENT INTERROGATIONS. ON EACH ORBITAL PASS, WHEN THE 
SATELLITE WAS WITHIN RANGE CF AN ACQUISITICN AND CCMMAND STATION, THE 
SATELLITE COMMAND MEMORY WAS PROGRAMMED TO CCMMUNICATE WITH SELECTED 
PLATFORMS DURING THE COMING ORBIT. THE SATELLITE STORED BOTH THE ADDRESS 
(NUMBER) OF EACH PLATFORM AND THE DESIRED TIME THAT EACH SHOULD BE 
CONTACTED. AT THE APPROPRIATE TIME IN ORBIT, THE SATELLITE INTEHROGATEO EACH 
PLATFORM, MEASURED THE SATELLITE TO PLATFORM DISTANCE BY DETERMINING THE 
ROUND TRIP PROPAGATION TIME OF THE RF SIGNAL, RECEIVED THE ANALOG CAT A FROM 
the PLATFORM, CONVERTED IT TO DIGITAL FORM, AND STCREC IT. UPON RETURN TO 
THE LOCALE OF THE GROUND STATION. THE STATION COMMANDED THE SATELLITE TO 
transmit the STORED DATA AND TO ACCEPT NEW COMMANDS FOR THE NEXT ORBIT. THE 
EXPERIMENT WAS SLCCESSFUL AND FINCTICNED NORMALLY FRCM LAUNCH UNTIL 
SEPTEMBER 1970, WHEN THE OPERATIONAL CAPACITY WAS SEVERELY RESTRICTED BY 
SPACECRAFT YAW PROBLEMS. ALL DATA ACQUISITION CEASED CN JANUARY 22. 1972, 
WHEN SPACECRAFT OPERATIONS WERE TERMINATED. COPIES OF COMPUTER PRINTOUTS 
FROM INDIVIDUAL PLATFORM EXPERIMENTS ARE RETAINED AT THE NIHBUS/ATS DATA 
UT IL IZAT ION CENTER . NASA-GSFC, GREEN0ELT. MD . 


NASA-GSFC GRBENBELT, MO. 

NASA-GSFC GREENBELT, MD. 
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fiEFERENCES 


5t 22t 69. 64. 146. 1?5. 281. 291. 395. AND 636. 

^*^*4Ht****** ********** ******* ****** *********** 


SPACECRAFT COMMON NAME- NIMBUS 4 NSS DC ID 70-02 5A 

ALTERNATE NAMES- NIMBUS-D, PL-701 E 

CfiBITAU information 

□R8IT TYPE- GEOCENTRIC 
EPOCH DATE- 03^0 4/70 
APOGEE- 1097.00 MM ALT 
PERIGEE- 1090.00 KM ALT 
PERIOD- 107.1 MIN 
INCLINATION- 99.90C7 DEG 

SPACECRAFT PERSONNEL 
PM - H. PRESS 

PS - W .P . NORDBEHG 

SPACECRAFT BRIEF DESCRIPTION 

NIMBUS 4. THE FOURTH IN A SERIES OF SECOND-GENERATION METEOROLOGICAL R 
AND O SATELLITES. HAS DESIGNED TO SERVE AS A STABILIZED. EARTH-ORIENTED 
PLATFORM FDR THE TESTING OF ADVANCED SVSTEIK FOR SENSING AND COLLECTING 
METEOROLOGICAL DATA. THE POLAR- CRB I TING SPACECRAFT CONSISTED OF THREE MAJOR 
STRUCTURES — II) A RING-SHAPED SENSCR MCUNT, 12) SOLAR PADDLES. AND (3) THE 
CONTROL HOUSING LNIT. WHICH WAS CONNECTED TO THE SENSCS MOUNT BV A TRUSS 
STRUCTURE. SHAPED SOMEWHAT LIKE AN OCEAN BUOY. NIMBUS 4 WAS NEARLY 3.7 M 
TALL. 1.5 M IN DIAMETER AT THE BASE. AND ABOUT 3 M ACROSS WITH SOLAR PADDLES 
EXTENDED. THE TORUS-SHAPED SENSCR MOUNT. WHICH FCRMEO THE SATELLITE BASE, 
HOUSED THE ELECTRONICS EQUIPMENT AND BATTERY MODULES. THE LOWER SURFACE OF 
THE TORUS PROVIDED A MOUNTING SPACE FOR SENSCRS AND TELEMETRY ANTENNAS. AN 
H-FRAME STRUCTLRE MOUNTED WITHIN THE CENTER OF THE TORUS PROVIDED SUPPORT 
FOR THE LARGER EXPERIMENTS AND TAPE RECORDERS. MOUNTED ON THE CONTROL 
HOUSING UNIT, WHICH WAS LOCATED CN TOP OF THE SPACECRAFT, WERE SUN SENSORS. 
HORIZON SCANNERS. GAS NOZZLES FCR ATTITUDE CCNTRCL. AND A COMMAND ANTENNA. 
USE OF AN ADVANCED ATTITUDE CONTROL SUBSYSTEM PERMITTED THE SPACECRAFT'S 
ORIENTATION TO BE CONTROLLED TO WITHIN PLUS OH MINUS 1 DEG FOR ALL THREE 
AXES (PITCH. ROLL. AND YAW). PRIMARY EXPERIMENTS CONSISTED OF ( I ) AN IMAGE 
DISSECTOR CAMERA SYSTEM (IDCS) FOR PROVIDING CAVTIWE CLOUDCOVER PICTURES 
BOTH IN REAL-TIME AND RECORDED MODES. (2) A TEMPERATURE-HUMIDITY INFRARED 
RADIOMETER (THIR) FOR MEASURING DAYTIME AND NIGHTTIME SURFACE AND CLOUOTOP 
TEMPERATURES AS WELL AS THE WATER VAPOR CONTENT CF THE UPPER ATMOSPHERE, (3) 
AN INFRARED INTERFEROMETER SPECTROMETER (IRIS) FOR MEASURING THE EMISSION 
SPECTRA OF THE EAR TH- ATMOSPHERE SYSTEM, (4) A SATELLITE INFRARED 
SPECTROMETER (SIRS) FOR DETERMINING THE VERTICAL PROFILES OF TEMPERATURE AND 
WATER VAPOR IN THE ATMOSPHERE. IS) A MCNITOR OF ULTRAVIOLET SOLAR ENERGY 
IMUSE) FDR DETECTING SOLAR UV RADIATION. (6) A BACKSCATTER ULTRAVIOLET IBUV) 
SPECTROMETER FOR MONITORING THE VERTICAL DISTRIBUTION AND TOTAL AMOUNT OF 
ATMOSPHERIC OZONE ON A GLOBAL SCALE. (7) A FILTER WEDGE SPECTROMETER (FWS) 
FOR ACCURATE MEASUREMENT OF IR RADIANCE AS A FUNCTION OF WAVELENGTH FROM THE 
EARTH-ATMOSPHERE SYSTEM, (6) A SELECTIVE CHOPPER RADIOMETER (SCR) FOR 
DETERMINING THE TEMPERATURES OF SIX SUCCESSIVE lO-KM-THICK LAYERS IN THE 
ATMOSPHERE FROM ABSORPTION MEASUREI^NTS IN THE IS-MICRCN CARBON DIOXIDE 
BAND. AND (9) AN I NTERROGA T 1 CN , RECORDING. AND LCCATICN SYSTEM ( I RLS ) FOR 
LOCATING. INTERROGATING. RECORDING. AND RETRANSMITTING METEOROLOGICAL AND 


NA EA-GSFC 
NA SA-GSFC 


GREENBELT. MO. 
GREEN8ELT, MD. 


OTHER INFCRMATIDN 

SPACECRAFT WT- 535. KG 

LAUNCH CATE- 04/08/70 
OPERATING STATUS- PARTIAL 
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GEOPHYSICAL DATA FROM REMOTE COLLECTION STATIONS. THE SPACECRAFT OPERATION 
WAS A SUCCESS. AND IT PERFORMED NORMALLY UNTIL APRIL 8t 1971, WHEN THE YAW 
GYRO FAILED CAUSING THE SPACECRAFT TC FACE BACKWARDS IN ORBIT. IT WAS 
SUCCESSFULLY TURNED AROUND CN MAY 12, 1971. YAW PRCBLEMS STILL EXIST. AND 
THE AMOUNT OF USEFUL DATA PRESENTLY BEING RECEIVED FRCM MOST OF THE 
experiments are EXTREMELY LIMITED (APRIL 19721. 

REFERENCES 

3, 22, lAI, 146. 147. 148. 149. 155, 179, 181. 183, 184, 271, 272, 

436, 511. 603, 6£1. 733, 734, 736, 737, 741, 776, 795. 862, 917, 938. AND 
939. 


EXPERIMENT NAME- TEMPERATURE-HUMIDITY INFRARED RADICMETER NSSDC ID 70-025A-02 
( TH IR ) 

EXPERIMENT PERSONNEL 

PI - A.w, MCCULLOCH NASA-GSFC GREENBELT, MO, 

01 - I ,L . GOLDBERG NA SA-GSFC GREENBELT. MD . 

OPERATING STATUS- INCPERABLE 

CATE LAST USABLE DATA RECORDED- C4137I 

EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS 4 TEMPERA T URE- HUMID I T V INFRARED RADICMETER (THIR) WAS 
DESIOTED TO DETECT EMITTED THERMAL RAOIATICN IN BOTH THE 10.5- TO 
12.5-MICRON REGICN I IR WINDOW) AND THE 6.5- TO 7.0-MlCFDN REGION (WATER 
VAPOR). THE WINDCW CHANNEL MEASLRED CL CUDTOP TEMPERATURES AND WAS CAPABLE OF 
PRODUCING HIGH-RESOLUTION PICTURES OF CLCUD COVER AND THERMAL GRADIENTS ON 
LAND AND WATER SURFACES IN CLOUD-FREE AREAS DURING BOTH THE DAY AND NIGHT 
PORTIONS OF THE ORBIT. THE CTHER CHANNEL CPEPATEO PRIMARILY AT NIGHT TO MAP 
THE WATER VAPOR DISTRIBUTION IN THE UPPER TRCPOSPHERE AND STRATOSPHERE. THE 
INSTRUMENT CONSISTED OF A 12.7-CM CASSEGRAIN SYSTEM. A SCANNING MIRROR 
COMMON TO BOTH CHANNELS. A BEAM SPLITTER, FILTERS, AND TWO 

GERMANIUM- IMMERSED THERMISTOR BOLOMETERS. IN CONTRAST TO TV. NO IMAGE WAS 
FORMED WITHIN THE RADIOMETER. INCOMING RADIANT ENERGY WAS COLLECTED BY A 

FLAT SCANNING MIRROR INCLINED AT 45 DEG TO THE OPTICAL AXIS. THE MIRROR 

ROTATED THROUGH 260 DEG AT 48 RFM AND SCANNED IN A PLANE NORMAL TO THE 
SPACECRAFT VELOCITY VECTOR. THE ENERGY WAS THEN FOCUSED INTO A DICHROMATIC 
BEAM SPLITTER. WHICH DIVIDED THE ENERGY SPECTRALLY AND SPATIALLY INTO TWO 
CHANNELS. BOTH CHANNELS OF THE THifl SE NSCR TRANSFORMED THE RECEIVED 
RADIATION INTO AN ELECTRICAL IVCLTAGE) OUTPUT WITH AN INFORMATION BANDWIDTH 
OF 0.5 TO 360 HZ FOR THE IQ.S TO 12.5 CHANNEL AND 0.5 TO 120 HZ FOR THE 

WATER VAPOR CHANNEL. THE THIR SENSOR DATA WERE NORMALLY RECORDED ON TAPE FOR 

SUBSEQUENT PLAYBACK TO A GROUND ACQUISITION STATION. HOWEVER. DIRECT READOUT 
INFRARED radiometer IDRIR) DATA COULD BE TRANSMITTED TO APT GROUND STATIONS 
FOR BOTH DAY AND NIGHT PORTIONS OF THE ORBIT USING THE NIMBUS 4 REAL-TIME 
TRANSMISSION SYSTEM IRTTS). AT A NOMINAL SPACECRAFT ALTITUDE. THE WINDOW 
CHANNEL HAD A CRCUND RESOLUTION OF ABOUT 7 KM AND THE WATER VAPOR CHANNEL 
ABOUT 22 KM AT NADIR. THE THIR WAS INITIALLY SUCCESSFUL BUT FAILED ON 
JANUARY II, 1971 lORBIT 3731). IT WAS RESTARTED SEVERAL TIMES THEREAFTER FOR 
VERY SHORT PERIODS OF TIME BEFORE IT FINALLY CEASED ALL OPERATIONS ON APRIL 
13, 1971. A SIMILAR EXPERIMENT WILL BE FLOWN ON NI MBUS-E AND -F. 

REFERENCES 

22. 64. 146. 176. 177. 178, 180. 181. 182, 290. 291. 299. 318, 561. 
631, 646, 657* AND 939. 
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EXPERIMENT NAME- INFRARED I NTERFERC ME TER SPECTROMETER NSSDC ID 70-0Z5A-03 

( IR 1 S > 

EXPERIMENT PERSONNEL 

PI - R.A, HANEL NAJA-GSFC GREENBELT, MO. 

OPERATING STATUS- OPERATIONAL CFF 

CATE LAST USABLE DATA RECORDED- 020272 

EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS 4 INFRARED INTERFEROMETER SPECTROMETER (IRIS) EXPERIMENT 
WAS designed to provide INFCRMATICN CN the vertical structure OF THE 
ATMOSPHERE AND EMISSIVE PROPERTIES OF THE EARTH'S SURFACE 8T MEASURING THE 
SURFACE AND ATMOSPHERIC RADIATION IN THE 6.25- TO 50-MICRON RANGE USING A 
MODIFIED MICHELSCN INTERFERCMC TER. RADIATION FROM A CCNE OF THE ATMOSPHERE. 
WHOSE BASE ON THE SURFACE OF THE EARTH MAS A CIRCLE AECUT 92.5 KM IN 
DIAMETER FOR A NOMINAL SATELLITE ALTITUDE OF APPROXI M AT ELV 1100 KM, WAS 
RECEIVED AND REFLECTED BV A MIRFOR. THE REFLECTED RADIATION WAS SPLIT INTO 
TWO APPROXIMATELY EQUAL BEAMS BY A BEAMSPLITTER. AFTER REFLECTION CN A FIXED 
ANO MOVING MIRROR. RESPECTIVELY. THE TWO BEAMS INTERFERED WITH EACH OTHER 
WITH A phase difference PROPORTIONAL TO THE OPTICAL PATH DIFFERENCE BETWEEN 
BOTH BEAMS. THE MOVING MIRROR TRAVELED ABOUT 3 MM IN 13 SEC TO GIVE AN 
OUTPUT SIGNAL FRCMI THE BOLCMETEP. THIS SIGNAL. AN INT E RF EROGRAM. WAS 
RECORDED ON TAPE. THE I NTERFER OGR AMS WERE TRANSMITTED TO A GROUND RECEIVING 
STATION, where a FOURIER TRANSF CRM WAS PERFORMED TC PPCOUCE A THERMAL 
EMISSION SPECTRUM OF THE EARTH. FROM THESE SPECTRA, VERTICAL PROFILES OF 
TEMPERATURE, WATER VAPOR, AND CZCNE WERE DERIVED. AS WELL AS OTHER 
PARAMETERS OF ME lEOROLOGIC AL INTEREST. THE INSTRUMENT HAD A FIELD OF VIEW OF 
5 DEG AND A SPECTRAL RESOLUTION OF 1.4 CM TO THE -1 PCWER. FOR A COMPLETE 
DESCRIPTION OF THE IRIS EXPERIMENT. SEE SECTION 4 IN 'THE NIMBUS IV USER’S 
GUIDE.’ THE IRIS EXPERIMENT WAS SUCCESSFUL IN SPITE OF A TRANSMISSION 
CONFLICT WITH THE REAL-TIME TRANSMISSION SYSTEM (RTTS) THAT RESULTED IN SOME 
PERIODS OF LOST DATA. THE IRIS EXPERIMENT WAS PLACED IN AN OPER AT 1 ONALLY OFF 
MODE ON FEBRUARY 2. 1972. 

REFERENCES 

S4, 146. 175. 176. 177. I 7B . 1 BD . 181. 206. 291 . 318. 390. 391. 484. 

493. 494. 739. 766. 921, AND 939. 


EXPERIMENT NAME- SATELLITE INFRARED SPECTROMETER (SIRS) NSSDC ID TO-025A-04 


EXPERIMENT PERSONNEL 

PI - D.Q, WARK NOAA-NESS SUITLANO. MO. 

01 - D.T. HILLEARY NOAA-NESS SUITLANO, MD. 

OPERATING STATUS- PARTIAL 

EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS 4 SATELLITE INFRARED SPECTRCMETER (SIPS) EXPERIMENT WAS 
DESIGNED TO INDIRECTLY DETERMINE THE VERTICAL TEMPERATURE AND WATER VAPOR 
profiles of the ATMOSPHERE BY USING A FASTIE-EEERT FIXED-GRATING 
SPECTROMETER TO MEASURE THE INFRARED RAOIATICN III TO 36 MICRONS) EMITTED 
from the earth ANO ITS ATMCSPHERE IN 13 SELECTED SPECTRAL INTERVALS IN THE 
CARBON DIOXIDE ANO WATER VAPOR BANDS AND ALSO CNE CHANNEL IN THE I 1-M ICRON 
ATMOSPHERIC WINOCW. THE MA I N C 0 MP CNE NT S CF THE SPECTRCMETER CONSISTED OF (1) 
A PLANE, L IGHT-CCLLEC TING MIRRCP TO PROVIDE CNE FIXED ANO TWO VARIAELG EARTH 
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VIEWING ANGLES, <2) A ROTATING CHOPPING RIRRCR THAT SERVED ALTERNATELY TO 
COLLECT SPACE RADIATION AND EARTH RADIATION, (3) A 2.5-IN. DIFFRACTION 
GRATING WITH 12SC LINES PER IN., (4) 14 SLITS WITH ASSOCIATED INTERFERENCE 
FILTERS, (5) 14 THERMISTOR BDLOWETERS. AND 16) A BLACKEODY SOURCE FOR 

CALIBRATION PURPOSES. THE SIRS LSED A SCAN MIRROR TO C8SERVE 12.3 DEG TO 
EITHER SIDE OF THE SUBSATELLITE TRACK. THE FIELD OF VIEW DIRECTLY 6ELOW THE 
SIRS WAS APPROXIMATELY 215 SOUARE KM. THE CARBON DIOXIDE BAND RADIATION DATA 
WERE TRANSFORMED TO A TEMPERATURE PROFILE BY A MATHEMATICAL INVERSION 
TECHNIQUE. BY A SIMILAR TECHNIQUE, THIS INFORMATION COULD THEN BE COMBINED 
WITH THE WATER VAPOR BAND DATA TO OBTAIN A WATER VAPOR PROFILE. THE 
ll-HICRON ATMOSPHERIC WINDOW DATA YIELDED SURFACE ANO/CH CLOUOT OP 
TEMPERATURES, FOR A COMPLETE DESCRIPTION OF THE SIRS EXPERIMENT. SEE SECTION 
5 OF 'THE NIMBUS IV USER'S GUIDE.' ThE SIRS EXPERIMENT PERFORMED NORMALLY 
FOR SEVERAL MONTHS AFTER LAUNCH BUT BEGAN TO DETERIORATE IN EARLY 1971. 
PROBLEMS IN THE SIRS INSTRUMENT CALIBRATION AFTER ^RIL 1971. IN ADDITION TO 
SPACECRAFT YAW PROBLEMS, HAVE SIGNIFICANTLY REDUCED THE NUMBER OF USEFUL 
SOUNDINGS BEING OBTAINED, 

REFERENCES 

22, 64, 14<, 176. 177. 17E, ISO, 181, 205, 206, 208, 291, 318, 412, 

42 1, 429, SIS, 5 1 7 , 63 6 , 739 , 0 1 7 , 820 . 823 , 863 , 890 , 899 , 921. AND 939. 


EXPERIMENT NAME- BACKSCATTER ULTRAVIOLET (BUV) NSSOC ID 70-023A-05 

SPECTROME TER 


EXPERIMENT PERSONNEL 


PI 

~ D*F. 

HEATH 

NA EA-GSFC 



CREENBELT, MD 

G 1 

- J «V . 

OAVE 

NATL CNTR 

ATMOS 

ftSCH 

BCULOER, COLD 

G1 

- A.J • 

KRUEGER 

NA SA-GSFC 



GREENBELT. MO 

01 

- C*L • 

MATEER 

NATL CNTR 

ATMCS 

RSCH 

BCULDER, COLO 


OPERATING STATUS- NORMAL 
EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS 4 BACKSCATTER ULTRAVIOLET I BUV) SPECTROMETER EXPERIMENT WAS 
DESIGNED TO MONITOR THE VERTICAL DISTRIBUTION AND TOTAL AMCXJNT OF 
ATMOSPHERIC OZONE ON A GLOBAL SCALE BY MEASURING THE INTENSITY OF 
ULTRAVIOLET RADIATION BACKSCATTERED BY THE EARTH-ATMOSPHERE SYSTEM DURING 
DAY AND NIGHT IN THE 2500- TD 3400-A SPECTRAL BAND, THE PRIMARY 
INSTRUMENTATION CONSISTED OF A DOUBLE MONOCHROMATOR CONTAINING ALL 
REFLECTIVE OPTICS AND A PHOTOMULTIPLIER DETECTOR. THE DOUBLE MONQCKHOM ATDR 
WAS COMPOSED OF TWO FA ST lE-EBE R T-T VPE MC NCCH RQMATORS IK TANDEM, EACH 
MONOCHROMATOR HAD A 64- BY 64-MM GRATING WITH 2400 LINES PER MM. LIGHT FROM 
A 0.05-STER SOLI C ANGLE (SUBTENDING APPROXIMATELY A 222-KM-S QU ARE AREA ON 
THE EARTH'S SURFACE FROM A SATELLITE HEIGHT DF APPROXIMATELY 1100 KM) 

ENTERED THE NADIR-POINTING INSTRUMENT THROUGH A DEPOLARIZING FILTER. A 
MOTOR-DRIVEN CAM STEP ROTATED THE GRATINGS TC MONITOR THE INTENSITY OF 12 
OZONE ABSORPTION WAVELENGTHS, THE DETECTOR WAS A PHOTOMULTIPLIER TUBE. FOR 
BACKOTGUND READINGS, A FILTER PHOTOMETER MEASURED THE REFLECTED ULTRAVIOLET 
RADIATION IN AN CZONE FREE ABSORPTION AREA NEAR 3800 A, SIGNALS FROM BOTH 
UNITS WERE READ EY SEPARATE RANGE-SWITCHING ELECTRCMETERS WITH SEVEN RANGES, 
THE BUV EXPERIMENT CYCLE REQUIRED 6X44 SEC. EACH CYCLE, IN TURN, WAS DIVIDED 
INTO 192 BUV FRAMES OF 32-SEC DURATION. CALI ERAT ION BY ONBOARD LIGHT SOURCES 
WAS PERFORMED IN 26 OF THE 192 FRAMES. THE OTHER FRAMES WERE USED FOR 
experimental data. DURING EACH DF THESE DATA FRAMES, THE MONOCHROMATOR 
MEASURED INTENSITY OF THE UV RADIATION IN EACH OF THE 12 WAVELENGTH 

BANDS WHILE THE PHOTOMETER MEASURED THE OV INTENSITY IN A SINGLE WAVELENGTH 
BAND. THE DWELL TIME AT EACH WAVELENGTH WAS 1.8 SEC, AND, DURING THIS 
INTERVAL, FOUR ANALOG UV INTENSITY MEASUREMENTS WERE TAKEN AT 400-MSEC 
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INTERVALS IN ADDITION TO AN INTEGRATED PULSE COUNT MEASUREMENT OF THE UV 
INTENSITY AND ENERGETIC PARTICLE FLUX. ONCE EACH ORBIT. THE FIELD OF VIEW 
WAS CHANGED TO MONITOR THE SON CR MOON DIRECTLY. THE MEASUREMENT RANGE OF 
THE SIGNAL CURRENT WAS FROM 0.2 TO 3000 MICRCAMPS. THE VERTICAL OISTRiaiTION 
OF DZONE WAS OBTAINED BY MATHEMATICAL INVERSION TECHNIQUES. FOR A COMPLETE 
DESCRIPTION OF THE 8UV EXPERIMENT. SEE SECTION 7 IN ‘THE NIMBIS IV USER’S 
GUIDE.* THE BUV EXPERIUCNT WAS SUCCESSFUL AND CONTINUES TO ^PERFORM NORMALLY 
AS DF APRIL 1972. 

references 

22. 84. I4C. 176. 177. 178. 180. 181. SIS. AND 637. 


EXPERIMENT NAME- IMAGE DISSECTOR CAMERA SYSTEM (IOCS) NSSDC ID 70-025A-06 


EXPERIMENT PERSONNEL 

PI - G*A. BRANCHFLOWER NASA-GSFC GREENBELT. MD. 

□I - E.J. WERNER NASA-GSFC GREENBELT. MO. 

OPERATING STATUS- INCPERABLE 

CATE last usable DATA RECORDED- 040 E71 

experiment brief DESCRIPTION 

THE NIMBUS 4 IMAGE BISECTOR CAMERA SYSTEM (IOCS) EXPERIMENT WAS 
DESIGNED TO TAKE DAYTIME CLOLOCOVER PICTURES. THE PICTURES COULD BE 
TR/«^SMITTEO TO APT STATIONS USING THE REAL-TIME TRANSMISSION SYSTEM I HTTS ) 

OR STORED ON MAGNETIC TAPE FOR SUBSEQUENT PLAYBACK TO GROUND ACQUISITIDN 
STATIONS. THIS EXPERIMENT WAS SIMILAR TO THOSE FLOWN ON NIMBUS 3 AND ATS 3. 
THE CAMERA WAS MOUNTED ON THE BOTTOM DF THE SENSORY RING OF THE SATELLITE 
AND POINTED VERTICALLY DOWN TOWARD THE EARTH AT ALL TIMES. T IMAGE 
DISSECTOR WAS A SHUTTERLESS ELECTRONIC SCAN AND STEP TUBE MOUNTED BEHIND A 
WIDE-ANGLE (108 DEGl. 5.7-MM FOCAL LENGTH LENS. SCANNING AND STEPPING 
FUNCTIONS OCCURRED CONTINUOUSLY WHILE THE SATELLITE PROGRESSED ALONG ITS 
ORBITAL PATH. THE FIELD OF VIEW OF THE OPTICS WAS 73.6 DEG IN THE DIRECTION 
OF flight AND 98.2 DEG IN THE DIRECTION PERPENDICULAR TO THE DIRECTION OF 
FLIGHT. THE IMAGE WAS FOCUSED BY THE CAMERA OPTICS ON A PHOTOSENSITIVE 
SURFACE OF THE IMAGE DISSECTOR TUBE. A LINE-SCANNING BEAM SCANNED THE 
PHOTOSENSITIVE SURFACE AT 4 H2 WITH A FRAME PERICO OF 200 SEC. AT THE 
NOMINAL SPACECRAFT ALTITUDE (APPROXIMATELY 1100 KM), EACH RESULTING PICTURE 
WAS APPROXIMATELY 1400 KM ON A SIDE WITH A GROUND RESOLUTION OF 3 KM AT 
NADIR. THE EXPERIMENT WAS A SUCCESS. HOWEVER, OWING TO SPACECRAFT YAW 
PROBLEMS, THE ARCHIVING OF IDCS DATA WAS TERMINATED IN APRIL 1971. DATA FROM 
THIS EXPERIMENT ARE AVAILABLE THROUGH THE NATIONAL CLIMATIC CENTER, 
ASHEVILLE. NORTH CAROLINA. 

REFERENCES 

84. 146, ISO. 181. 182. 226. 291 . 742. AND 918* 


EXPERIMENT NAME- INTERROGATION. RECORDING. A M> LOCATION NSSDC ID 70-025A-07 
SYSTEM (IRLS) 

EXPERIMENT PERSONNEL 

PI - CiE. COTE NASA-GSFC GREENBELT, MO. 

OPERATING STATUS- PARTIAL 
EXPERIMENT BRIEF DESCRIPTION 


156 



THE NIMBUS A INTEBROGATl 0^. RECORDING. AND LCCATION SYSTEM I IRLS ) 
EXPERIMENT WAS DESIGNED TO COLLECT AND RETRANSMIT METEOROLOGICAL. 
GEOPHYSICAL. AND OTHER EXPERIMENTAL DATA FROM REMOTE UNMANNED DATA 
COLLECTION STATIONS IPLATFORMSJ DEPLOYED ON A GLOBAL SCALE. THE I RLS COULD 
ALSO DETERMINE THE LOCATION AND TRACK THE MOVEMENT OF SUCH PLATFORMS AS 
BALLOONS, OCEAN BUOYS, AND SHIPS TO WITHIN AN ACCURACY OF 2 KM. THE IRLS 
CONSISTED OF III A 466-MHE RECEIVER. 12) A 401.5-MHZ TRANSMITTER. (3) 
DECODING AND CODING CIRCUITS. (4) A RANGE DETECTOR. AND <5» A lOO-KB 
satellite data MEMORY CAPABLE OF STORING DATA OBTAINED DURING EACH ORBIT FOR 
UP TO 370 DIFFERENT INTERR06ATI CNS. CN EACH ORBIT PASS, WHEN THE SATELLITE 
WAS WITHIN RANGE OF AN ACQUISITION AND COMMAND STATION. THE SATELLITE 
COMMAND MEMORY WAS PROGRAMMED TC COMMUNICATE WITH SELECTED PLATFORMS DURING 
THE COMING ORBIT, THE SATELLITE STORED BCTH THE ADDRESS (NUMBER) OF EACH 
PLATFORM AND THE DESIRED TIME THAT EACH SHOULD BE CONTACTED, AT THE 
APPROPRIATE TIME IN ORBIT. THE SATELLITE INTERROGATED EACH PLATFORM, 

MEASURED THE SATELLITE TO PLATFCRM DISTANCE BY DETERMINING THE ROUND TRIP 
PROPAGATION TIME OF THE RF SIGNAL. RECEIVED THE ANALOG DATA FROM THE 
PLATFORM. CONVERTED IT TO DIGITAL FORM. AND STORED IT, UPON RETURN TO THE 
LOCALE OF THE GROUND STATICN. THE STATION COMMANDED THE SATELLITE TO 
TRANSMIT THE STORED DATA AND TO ACCEPT NEW COMMANDS FDR THE NEXT ORBIT. THE 

EXPERIMENT WAS INITIALLY A SUCE SS AND IS STILL OPERATICNAL HOWEVER. OWING 

TO SPACECRAFT VA » PROBLEMS, THE AMOUNT OF USEFUL DATA PRODUCED AFTER APRIL 
1971 WAS EXTREMELY LIMITED. A LISTING OF 1 RLS TRACKING DATA FROM 
CONSTANT-LEVEL BALLOONS (30 AND 50 MB) APPEARS IN THE ‘NIMBUS 4 DATA 
CATALOG,* VOLUME 4. COPIES OF CCMPUTER OUTPUTS FROM INDIVIDUAL PLATFORM 
EXPERIMENTS ARE RETAINED AT THE NIMBUS/ATS DATA UTILIZATION CENTER. 
NASA-GSFC, GREENEELT. MD . 

REFERENCES 

22. 84. 14<. 177, 178, 181. 291. 310, 394, 396. 471, AND 636, 


EXPERIMENT NAME- FILTER WEDGE SPECTROMETER (FWS) 


NSSDC ID 70-025A-09 


EXPERIMENT PERSONNEL 

PI - W.A, HOVIS NASA-GSFC GBEENBELT. MD. 

OPERATING STATUS- INCPERABLE 

DATE LAST USABLE DATA RECOROED- 

EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS 4 FILTER WEDGE SPECTROMETER (FWS) EXPERIMENT WAS DESIGNED 
TD ACCURATELY DETERMINE THE RADIANCE FRCM THE EART H- AT MOSPHERE SYSTEM AS A 
FUNCTION OF WAVELENGTH BY MEASURING THE EMITTED AND REFLECTED INFRARED 
RADIATION IN THE 1.2- TD 2.4- AND 3.2- TO 6.4-MICRCN BANDS. THE 
INSTRUMENTATION CONSISTED OF (1) A TELESCOPE, (2) A fiCTATING DISC CHOPPER^ 
(3) A ROTATING (3.7S RPM) CIRCULAR INTERFERENCE FILTER WHEEL, AND I4) A LEAD 
SELENIDE DETECTOR. THE FILTER WHEEL WAS A TWC-SEGMENT ICNE PER PASSBANO) 

(180 OEG) 100-LAYER INTERFERENCE FILTER WITH THE LAYER THICKNESS LINEARLY 
INCREASING AS A FUNCTION OF ANGULAR POSITICN, CAUSING THE BANDPASS TO SHIFT 
TOWARD LONGER WAVELENGTHS. INCOMING RADIATION WAS REFLECTED OFF A SURFACE 
MIRROR AND WAS COLLECTED BY A TELESCCPE ORIENTED NORMAL TO THE EARTH'S 
SURFACE. THE TELESCOPE HAD A 3- DEG FIELD CF VIEW DIRECTLY BELOW THE 
SATELLITE. AND A PCLE-TO-POLE STRIP APPROXIMATELY 57 KM WIDE WAS VIEWED ON 
EACH SATELLITE PASS WITH A 246I-KM SEPARATION BETWEEN SUCCESSIVE STRIPS AT 
THE EQUATOR. THE TELESCOPE FOCUSED T)C COLLECTED RADIATION ONTO THE EDGE OF 
THE MULTITOQTHED CHOPPER WHEEL THAT CHOPPED THE ENERGY AT 333 HZ, AFTER 
PASSING THROUGH IHE CHOPPER. THE ENERGY WAS REFOCUSED ONTO THE EDGE OF THE 
CIRCULAR VARIABLE FILTER AT AN APERTURE THAT ACTED AS BOTH SPECTROMETER SLIT 
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ANC A SYSTEM FIELD STOP. THE ENERGY AA S THEN REIMAGED CN A LEAD SELEN tOE 
DETECTOR RAO lA TI VELY COOLED TO 175 DEG K. THE INCIDENT RADIATION WAS SAMPLED 
20 TIMES PEK SEC. RESULTING IN A SPECTRAL INTENSITY PLOT OF 156 POINTS FOR 
EACH PASSBANO PER REVOLUTl CN. ONBOARD CALIBRATION WAS ACCOMPLISHED BY 
ALTERNATE VIEWING OF THE EARTH AND CALIBRATICN STANDARDS BY THE DETECTOR. 
SPECTRAL PLOTS WERE ANALYZED BY APPLYING AN INVERSION TECHNIQUE TO THE 
RADIATIVE TRANSFER EQUATIONS TO OBTAIN THE WATER VAPOR CONTENT. AT 
ACTIVATION OF THIS EXPERIMENT ON ORBIT 5. THE DATA OUTPUT WAS DEGRADED. 
EXHIBITING ICE absorption PATTERNS IN BOTH CHANNELS. CN JUNE 8. 1970. THE 

FWS suffered MECFANICAL FAILLRE when THE DRIVE MOTOR CN THE CHOPPER WHEEL 
failed, no USEFUL DATA WERE COLLECTED FRCM THIS EXPERIMENT. 

REFERENCES 

22. 84. 14£. 181. 3IE. AND 532. 


EXPERIMENT NAME- SELECTIVE CHOPPER RADIOWETER ISCRl NSSOC 10 70-025 A-10 


EXPERIMENT PERSONNEL 

PI - J.T. HOUGHTON OXFORD L OXFORD, ENGLAND 

01 - S.O. SMITH HERICT-WATT U EDINBOURGH, SCOTLAND 

OPERATING STATUS- PARTIAL 

EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS 4 SELECTIVE CHOPPER RADIOMETER (SCR) CBSEHVED THE EMITTED 
INFRARED RADIATION IN THE 15-MICRON ABSORPTION BAND OF CARBON DIOXIDE. FROM 
THESE MEASUREMENTS THE TEMPERATURE OF SIX SUCCESSIVE lO-KM-THICK LAYERS OF 
THE ATMOSPHERE WERE DETERMINED FROM EARTH DR CLOUDTDP LEVEL TO 60-KM HEIGHT. 
HEIGHT RESOLUTION WAS OBTAINED BY A COMBINATION OF OPTICAL MULTI-LAYER 
FILTERS AND SELECTIVE ABSORPTION OF RADIATION USING CARBON DIOXIDE-FILLED 
CELLS WITHIN THE EXPERIMENT, THE SCR HAD SIX CHANNELS. WHICH WERE ARRANGED 
IN three UNITS OF TWO, THE FOUR LOWER CHANNELS WERE CALLED SINGLE CELL 
CHANNELS. THE OPTICS OF EACH CHANNEL CCNSISTED OF A CANTILEVER-MOUNTED BLADE 
SHUTTER THAT OSCILLATED AT 10 H2 AND SUCCESSIVELY CHOPPED THE FIELD OF VIEW 
BETWEEN EARTH ANC SPACE. THE CHOPPED RADIATION WAS THEN PASSED THROUGH A 
lO-CM PATH LENGTH OF CARBON DIOXIDE. THE PRESSURE BEING SET FOR EACH CHANNB. 
TO DEFINE THE VIEWING DEPTH OF THE ATMOSPHERE. BEHIND THE CARBON DIOXIDE 
PATH WAS A NARROW-BAND FILTER. THE CENTERS OF WHICH WERE DIFFERENT FOR EACH 
CHANNEL, AND A LIGHT PIPE WHICH CONVERGED THE RADIATION CN A THERMISTOR 
BOLOMETER DETECTOR. TO OBTAIN ADEQUATE HEIGHT RESOLUT ICN IN THE UPPER LAYERS 
OF THE ATMOSPHERE, THE UPPER TWC CHANNELS OPERATED ON A SLIGHTLY DIFFERENT 
PRINCIPLE AND WERE KNOWN AS DOUBLE CELL CHANNELS. THE TECHNIQUE CONSISTED OF 
SWITCHING THE RACIATION BETWEEN TWO HALF-CELLS. SEMICIRCULAR IN SHAPE AND OF 
1-CM PATH LENGTH, CONTAINING DIFFERENT PRESSURES OF CARBON DIOXIDE. A 
MOVABLE 45-DEG MIRROR WAS USED IN PLACE OF THE OSCILLATING SHUTTER USED IN 
THE LOWER FOUR CHANNELS. DURING C NE HALF-PERIOD. EARTH RADIATION PASSED 
THROUGH ONE HALF -CELL AND SPACE RAOIATICN THROUGH THE CTHER. THE SITUATION 
WAS REVERSED DURING THE OTHER HALF-PERIOD. THE RADIATION THEN PASSED THROUGH 
A LIGHT PIPE ONTO A THERMISTOR BOLOMETER DETECTOR. INFLIGHT CALIBRATION WAS 
CARRIED OUT BY VIEWING OF AN INTERNAL REFERENCE BLACKBCDY OF KNOWN 
TEMPERATURE PRIOR TO THE VIEW OF SPACE. THE OUTPUT OF EACH CHANNEL WAS 
SAMPLED ONCE EVERY SECOND. FCR A COMPLETE DESCRIPTION OF THE SCR. SEE 
SECTION 9 IN ‘THE NIMBUS IV USER'S GUIDE.* THE SCR EXPERIMENT WAS 
SUCCESSFUL. THE CHANNEL 1 TEMPERATURE MCMTOBING SYSTEM FAILED ON JUNE 15. 
1970, THEREBY REDUCING THE ACCURACY OF THE SCR DATA. HOWEVER. THE EXPERIMENT 
IS CONTINUING TO PRODUCE USABLE DATA AS OF APRIL 1972. 
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22. 8A, 146. 180. 181. 206. 269. 282. 233. 284. 318, 327, 328. 419. 

420, SOS. S26. 527. 528, 739, 771, ATO 929. 




SPACECRAFT COMMON NAME- NIMBUS-E NSS DC ID NIMBS-E 

ALTERNATE NAMES- NIMBS-E, PL-721B 

CR91TAL INFORMATION 

ORBIT TYPE- geocentric 
EPOCH DATE- / / 

APOGEE- 1100.00 KM ALT 
PERIGEE- 1100.00 KM ALT 
PERIOD- lOe. MN 
INCLINATION- ICO. DEG 

SPACECRAFT PERSONNEL 

PM - S. WEIL AND 

PS - W. NOROBERG 

SPACECRAFT BRIEF DESCRIPTION 

THE NIMBUS-e R AND D SATELLITE IS DESIGNED TC SEFVE AS A STABILIZED, 
EAHTF^OHIENTED PLATFORM FOR THE TESTING OF ADVANCED SYSTEMS FOR SENSING AND 
COLLECTING METEOROLOGICAL AND GEOLOGICAL DATA CN A GLCEAL SCALE. THE 
POLAR-ORBITING SPACECRAFT CONSISTS OF THREE MAJOR STRUCTURES - Il> A HOLLOW 
RING-SHAPED SENSOR MOUNT, (2) SCLAR PADDLES, AND (3) A CONTROL HOUSING UNIT, 
WHICH IS CONNECTED TO THE SENSOR MOUNT BY A TRIPCO TRUSS STRUCTURE. 
CONFIGURED SOMEWHAT LIKE AN OCEAN BUCY , M MBUS-E TS NEARLY 3.7 M TALL. 1.5 M 
IN DIAMETER AT THE BASE, AND ABCUT 3 M WIDE WITH SCLAR PADDLES EXTENDED. THE 
SENSOR MOUNT, WHICH FORMS THE SATELLITE BASE, HOUSES ELECTRONICS EQUIPMENT 
AND BATTERY MODULES. THE LOWER SURFACE CF THE TORUS PROVIDES MOUNTING SPACE 
FOR SENSORS AND ANTENNAS. A BOX-BEAM STRUCTURE MCUNTED WITHIN THE CENTER OF 
THE TORUS PROVIDES SUPPORT F CR THE LARGER SENSOR EXPERIMENTS. MOUNTED ON THE 
CONTROL HOUSING LNIT, WHICH IS LOCATED ON TOP OF THE SPACECRAFT. ARE SUN 
SENSORS, HORIZON SCANNERS, AND A COMMAND ANTENNA. AN ADVANCED ATTITUDE 
CONTROL SYSTEM WILL PERMIT THE SPACECRAFT'S ORIENT AT ICN TO BE CONTROLLED TO 
WITHIN PLUS OR MINUS 1 DEG IN ALL THREE AXES (PITCH, ROLL, AND YAW). PRIMARY 
EXPERIMENTS WILL CONSIST OF (1) A TE WPER ATUH E-HUMl DI T V INFRARED RADIOMETER 
(THIR) FOR MEASURING DAY AND NIGHT SURFACE AND CLQUOTCP TEMPERATURES AS WELL 
AS THE WATER VAPOR CONTENT CF THE UPPER ATMOSPHERE, (2) AN ELECTRICALLY 
SCANNING MICROWAVE RADIOMETER (ESMR) FOR MAPPING THE THERMAL RADIATION FROM 
THE EARTH'S SURFACE AND ATMOSPHERE, (3) AN INFRARED TEMPERATURE PROFILE 
RADIOMETER ( ITPR > FDR OBTAINING VERTICAL PROFILES CF TEMPERATURE AND 
MOISTURE, (4) A NIMBUS-E MICROWAVE SPECTfiCMETEH (NEMS) FOR DETERMINING 
TROPOSPHERIC TEMPERATURE PROFILES, ATMOSPHERIC WATER VAPOR ABUNDANCES. AND 
CLOUD LIQUID WATER CONTENT, (5J A SELECTIVE CHOPPER RADIOMETER tSCfi) FOR 
OBSERVING THE GLOBAL TEMPERATURE STRUCTURE OF THE ATMCSPHEHE, AND (6) A 
SURFACE COMPOSITION MAPPING RADICMETER (SCMRI FOR MEASURING THE DIFFERENCES 
IN THE THERMAL EMISSION CHARACTERISTICS CF THE EARTH'S SURFACE. 

REFERENCES 

83. 143. lEl. 152. tS3. 272. 260. 281. 427. 733. 862. AND 938. 


OTHER INF CRM AT I ON 

SPACECRAFT WT- 631. KG 

LAUNCH CATE- 12/00/72 
OPERATING STATUS- PLANNED 


NA SA-GSFC 
NASA-GSFC 


GREENBELT. MD. 
GREENBELT, MO. 
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EXPERIMENT NAME- INFRARED TEMPERATURE PRCF ILE BADICMETER NSSOC ID NIMBS-E-Ol 
I ITPR > 

experiment personnel 

pj _ w .L . SMITH NQAA — NESS SUITLANOi MO. 

01 — D .0 • WARK NOAA— NESS SUITLANO. M0« 

OPERATING STATUS- PLANNED 

EXPERIMENT 3R1EF DESCRIPTION 

THE NIMBU5-E INFRARED TEMPERATIAIE PROFILE RADIOMETER I IT PR ) EXPERIMENT 
VjILL TEST THE FEASIBlLITT AND OPERATIONAL APPLICATIONS OF A REMOTE SOUNDING 
TECHNIQUE USING SIMULTANEOUS MEDI UM-RE SCLUTI CN (32 XM) MEASUREMENTS IN NINE 
SPECTRAL INTERVALS, THE RADIOMETER KILL SENSE SIX INTERVALS IN THE 15-MICRON 
CARBON DIOXIDE QANO. ONE INTERVAL IN THE *ATER VAPCR RCTATIONAL 9AN0 NEAR 20 
MICRONS. AND TWO SPECTRAL INTERVALS IN THE ATMOSPHERIC WINDOW REGIONS NEAR 
3.8 AND II MICRONS. THE ITPR WILL VIEW THE EARTH SUCCESSIVELY AT VARIOUS 
ANGLES DISTRIBUTED SYMMETRICALLY ABOUT NADIR IN A PLANE NORMAL TO THE 
ORBITAL TRACK. FCRTY-TWO GEOGRAPHICALLY INDEPENDENT SCAN SPOTS WILL BE TAKEN 
ALONG A SINGLE STRIP. AS THE SATELLITE PROGRESSES ALONG ITS ORBITAL PATH, 

THE RADIOMETER WILL SAMPLE TEN SUCH STRIPS TO FORM A A2 BY 10 MATRIX OF 
INDEPENDENT SCAN SPOTS. EACH MATRIX WILL BE PRODUCED IN 222 SEC WITH THE 
WHOLE SCANNING SEQUENCE BEING REPEATED EVERY 2A0 SEC. THE MATRIX DATA WILL 
0E RECORDED ON MAGNETIC TAPE FOR SUBSEQUENT PLAYBACK TO A GROUND ACQUISITION 
STATION. MATRIX MEASUREMENTS TAKEN IN THE CAR8CN DIOXIDE AND WATER VAPOR 
ABSORPTION BANDS WILL BE USED TC CALCULATE TEMPERATURE PROFILES AND TOTAL 
WATER VAPOR CONTENT IN THE TROPCSPHEFE AND LOWER STRATOSPHERE. THE TWO 
WINDOW MEASUREMENTS SHOULD ENABLE CLCUD CONTAMINATION OF THE RADIANCES TO BE 
DETECTED AND ELIMINATED, THUS PERMITTING ACTUAL DETERMINATION OF PROFILES 
D3WN TO THE EARTH'S SURFACE IN ALL BUT COMPLETELY OVERCAST AREAS. 

REFERENCES 

2. 83. 84, 146. 151, 152, 195. 777, AND 939. 


EXPenlMEMT NAME- SELECTIVE CHOPPER RADIOICTER fSCRl NSSDC ID NlMBS-E-02 


EXPERIMENT PERSONNEL 

PI - J.T. HOUGHTON OXFORD U OXFORD, ENGLAND 

01 - S.D. SMITH MERIOT-WATT U EDINBOURGH. SCOTLAND 

OPERATING STATUS- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE NIM8US-E SELECTIVE CHOPPER RAOICWeTER (SCRl IS DESIGNED TD (IJ 
OBSERVE THE GLOBAL TEMPERATURE STRUCTURE OF THE ATMOSPHERE UP TO 50 KM IN 
ALTITUDE. (2> MAKE SUPPORTING QBSERVATICNS OF WATER VAPOR DISTRIBUTION, AND 
13> DETERMINE THE DENSITY OF ICE PARTICLES IN CIRRUS CLOUDS. TO ACCOMPLISH 
THESE OBJECTIVES, THE SCR WILL MEASURE EMITTED RADIATION IN 16 SPECTRAL 
INTERVALS SEPARATED INTO THE FOLLOWI N3 FOUR GROUPS - lA) FtXIR CARBON DIOXIDE 
CHANNELS BETWEEN 13.8 AND 14.8 MICRONS. (BJ FOUR MORE CARBON DIOXIDE 
CHANNELS AT APPROXIMATELY IS MICRONS. CO AN IR WINDOW CHANNEL AT II. I 
MICRONS, A WATER VAPOR CHANNEL AT 18.6 MICRONS, AND I CJ CHANNELS AT 2,08. 
2.59, 2.65, 3.5. 46.5, AND 100 MICRONS. FROM A PLANNED SATELLITE ALTITUDE OF 
1100 KM. TFC RADIOMETER WILL VIEW A 48-KM-EI AMETEH CIRCLE ON THE EARTH'S 
SURFACE and WIU- HAVE A GROUND RESOLUTICN OF ABOUT 13 KM AT NADIR. THE 
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REDUCED TEMPERATLRE FIELDS SHOULD HAVE AN ACCURACY OF ABOUT PLUS OB MINUS 1 
DEG C. A SIMILAR EXPERIMENT WAS FLOWN ON NIMBUS 4. 


REFERENCES 

2. B3. 84, SO. 146, ISl. 152, 269, 777. AND 939, 

EXPERIMENT NAME- NIMBLS-E MICROWAVE SPECTROMETER INEMS) NSSOC ID NIMBS-E-03 


EXPERIMENT PERSONNQ. 


PI 

- D*H* 

STAELIN 

MI T 

CAMBRIDGE. MASS. 

OI 

- F.T • 

BARATH 

NASA-JPL 

PASADENA, CALIF. 

OI 

- N 

GAUT 

environ res + TECH 

INC STAMFORD. CONN. 

□ 1 

- Mm 

NORDBERG 

NASA-GSFC 

GREENBELT, MD . 

OI 

- P* 

THAOOEUS 

Gl SS 

NEW YORK, N.Y. 

OI 

- W .0 • 

LENOIR 

NASA-MSC 

HOUSTON, TEXAS 


OPERATING STATUS- PLANNED 
EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS-6 MICROWAVE SPECTROMETER (NEHSI IS PRIMARILY DESIGNED TO 
DEMONSTRATE THE CAPABILITIES AND LIMITATIONS OF MICROWAVE SENSORS FOR 
MEASURING TROPOSPHERIC TEMPERATURE PROFILES, WATER JaFOR ABUNDANCES. CLOUD 
LIQUID WATER CONTENT, AND EARTH SURFACE TEMPERATURES. A SECONDARY PURPOSE IS 
TO OBTAIN SUCH DATA FOR WEATHER PREDICTION PURPOSES EVEN IN THE PRESENCE OF 
CLOUDS WHICH BLOCK CONVENTIONAL SATELLITE INFRARED SENSORS. THE NEMS WILL 
CONTINUOUSLY MONITOR EMITTED THERMAL RADI ATI CN AT WAVELENGTHS OF It.l, 9,55, 
S.S8. 5.46. AND E.IO MM, THE THREE CHANNELS NEAR THE 5-MM OXYGEN ABSORPTION 

BAND WILL BE USED PRIMARILY TO DETERMINE THE ATMOSPHERIC TEMPERATURE 
PROFILE, THE TWO WATER VAPOR CHANNELS NEAR 1 0 MM WILL PERMIT THE WATER VAPOR 
AND CLOUD LIQUID WATER CONTENT CVER OCEANS TO BE ESTIMATED AND ALSO WILL 
Yia^D AN ESTIMATED TEMPERATURE ONCE THE SURFACE EMISSIVITY HAS BEEN 
CALIBRATED BY COMPARISON WITH DIRECT MEASUREMENTS. THE THREE OXYGEN CHANNELS 
WILL SHARE A COMMON SIGNAL AND REFERENCE ANTENNA, BOTH WATER VAPOR CHANNELS 
WILL HAVE THEIR OWN SIGNAL AW REFERENCE ANT ENNAS. ■ F RC M A PLANNED SATELLITE 
HEIGHT OF 1100 KM, THE NEMS WILL VIEW A 1 80- KM-D I A MET E B CIRCLE ON THE 
EARTH'S SURFACE, NEMS DATA WILL BE RECORDED CN MAGNETIC TAPE FOR SUBSEQUENT 
PLAYBACK TO A GROUND ACQUISITION STATION. A SIMILAR EXPERIMENT IS PLANNED 
FOR NIMBUS-F. 

REFERENCES 

2, 83* 84, 146. ISl, 152, 773. 777. AND 916. 


EXPERIMENT NAME- ELECTRICALLY SCANNING MICROWAVE NSSOC ID NIMBS-E-04 

RADIOMETER (ESMR) 

EXPERIMENT PERSONNEL 

PI - T. WILHEIT NA5A-GSFC 

01 - P, GLOEHSEN NASA-GSFC 

OPERATING STATUS- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE PRIMARY OBJECTIVES OF THE N1 MBUS-E ELECTRICALLY SCANNING MICROWAVE 
RADIOMETER ( ESMR I WILL BE (11 TO DERIVE THE LIQUID WATER CONTENT OF CLOUDS 
FROM BRIGHTNESS TEMPERATURES OVER OCEANS, (2 1 TO OBSERVE DIFFERENCES BETWEEN 
SEA ICE AND THE CPEN SEA OVER THE POLAR CAPS, AND 13) TO TEST THE 
FEASIBILITY OF INFERRING SURFACE COMPOSITICN AND SOIL MOISTURE EVEN IN THE 


GREENBELT, MO. 
GREENBELT, HO. 
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PRESENCE OF Ct-OUCS* WHICH BLCCK C CN VEN 1 1 CN Al_ SATELLITE INFRARED SENSORS. TO 
ACCOMPLISH THESE OBJECTIVES. THE ESMR WILL BE CAPABLE CF CONTINUOUS GLOBAL 
MAPPING OF THE 1 .55-CM (1S.3E GH2J RADIO THERMAL (MICfCWAVE) RADIATION 
EMITTED BT THE E AR TH-A TMO SPHERE SYSTEM, THE 90- BY 90-CM RAOIIMETEF ANTENNA 
SYSTEM, TO BE DEPLOYED AFTER LALNCH, WILL SCAN THE EARTH SUCCESSIVELY AT 
VARIOUS ANGLES IN A PLANE PERPENDICULAR TO THE SPACECRAFT ORBITAL TRACK, 
PRODUCING A BRIGHTNESS TEMPERATURE MAP CF THE SURFACE CF THE EARTH AND ITS 
ATMOSPHERE. THE SCANNING PROCESS IS CONTFOU-ED BY A COMPUTER ON BOARD AND 
CONSISTS OF 7ti SYMMETRICALLY DISTRIBUTED INDEPENDENT SCAN SPOTS EXTENDING 50 
DEG TO EITHER SICE OF NADIR. ANGULAR SEPARATION CF THE SCAN SPOTS ALLOWS FOR 
AN 8.5 PERCENT OVERLAP BETWEEN VIEW PDSITICNS. FfiCM A PLANNED ORBITAL HEIGHT 
OF approximately 1100 KM. THE DEDUCED BRIGHTNESS TEMPERATURES SHOULD HAVE AN 
ACCURACY OF ABOUT PLUS OR MINUS 1 DEG C WITH A SPATIAL RESOLUTION CF ABOUT 
25 KM. THE ESMR DATA WILL BE STORED CN MAGNETIC TAPE FCR TRANSMISSION TO 
GROUND ACQUISITION STATIONS. A SIMILAR EXPERIMENT WILL BE FLOWN ON NIMBUS-F. 

referenc es 

2. 63, 64. lAC. 151, 152, 777, AND 857. 


EXPERIMENT NAME- TEM FERATURE-H LM ID I T Y INFRARED NSSDC ID NIMBS-E-08 

radiometer (THIRJ 

EXPERIMENT PERSONNEL 

PI - A.W. MCCULLOCH NASA-GSFC CREENBELT, MO. 

OPERATING STATUS- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE N IMBUS-E TEMPERATLRE-HUMIDIT Y INFRARED RADICMETER (THIR) IS 
DESIGNED TO DETECT EMITTED THERMAL RADIATION IN BOTH THE 10.5- TO 
12,5-MICRQN REGl CN ( IR WINDOW) AND THE 6.5— TO 7.0-MICRQN REGION (WATER 
VAPOR). THE WINDOW CHANNEL WILL MEASL«E CLCUDTCP TEMPERATURES AND WILL OE 
CAPABLE OF PRODUCING H 1 GH-RE SOL L T I ON PICTURES OF CLOUD COVER AND THERMAL 
GRADIENTS ON LANC AND WATER SURFACES IN CLQUC-FREE AREAS DURING BOTH THE DAY 
AND NIGHT PORTIONS OF THE ORBIT. THE OTHER CHANNEL WILL CPERATE PRIMARILY AT 
NIGHT TO MAP THE WATER VAPOR DISTRISUTICN IN THE UPPER TROPOSPHERE AND 
STRATOSPHERE. SENSORY DATA FROM THESE TWC CHANNELS WILL PRIMARILY BE USED TO 
SUPPORT THE OTHER. MORE SOPHISTICATED METE CR CLCG 1C AL EXPERIMENTS ON BOARD 
NIMBUS-E. THE INSTRUMENT WILL CCNSIST OF A 12.7-CM CASSEGRAIN SYSTEM, A 
SCANNING MIRROR COMMON TO BOTH CHANNELS. A BEAM SPLITTER, FILTERS, AND TWO 
GERM AN lUM- IMMERSED THERMISTOR SCLCMETERS. IN CONTRAST TO TV, NO IM AGE IS 
FORMED WITHIN THE RADIOMETER. INCOMING RADIANT ENERGY WILL BE COLLECTED BY A 
FLAT SCANNING MIRROR INCLINED AT 45 KG TO THE OPTICAL AXIS. THE MIRROR WILL 
ROTATE THROUGH 360 OE G AT 46 RPM AND WILL SCAN IN A PLANE PERPENDICULAR TO 
THE SPACECRAFT VELOCITY. THE ENERGY WILL THEN BE FOCUSED ON A DICHROMATIC 
BEAM SPLITTER, WHICH WILL DIVIDE THE ENERGY SPECTRALLY AND SPATIALLY INTO 
THE TWO CHANNELS. BOTH CHANNELS OF THE THIR SENSCR WILL TRANSFORM THE 
RECEIVED RADIATION INTO AN ELECTRIC OUTPUT (VCLTAGE5), WHICH WILL EE 
RECORDED ON MAGNETIC TAPE FDR SUBSEQUENT PLAYBACK TO A GROUND ACQUISITION 
STATION. A SIMILAR EXPERIMENT IS PLANNED FOR MMBUS-F, 

REFERENCES 

2. 63. 64. 146. 152. AND 777. 
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SPACECRAFT COMMON NAME- NIMBUS-F N5S OC 10 NIMBS-F 

alternate names- NIMBS-F. PL-731B 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCF DATE- / / 

apogee- 1100.00 KM ALT 
PERIGEE- 1100.00 KM ALT 
PERIOD- ice. MIN 
INCLINATION- IOC. DEG 

SPACECRAFT PERSONNEL 

PM - S. WEIL AND 

PS - W. NORD8ERG 

SPACECRAFT BRIEF DESCRIPTION 

THE NIMBUS-F R AND O SATELLITE IS DESIGNED TC SERVE AS A STABILIZED. 
EART h-OR lENTED PLATFORM FOR THE TESTING OF ADVANCED SYSTEMS FOR SENSING AND 
COLLECTING METEOROLOGICAL DATA CN A GLOBAL SCALE. THE POLAR-ORBITING 

SPACECRAFT CONSISTS OF THREE MAJOR STRUCTURES <1) A HCLLOW TORUS-SHAPED 

SENSOR MOUNT, (2) SOLAR PADDLES. AND (3) A CCNTRCL HOUSING UNIT THAT IS 
•CONNECTED ir THE SENSOR MOUNT BY A TRIPCD TRUSS STRUCTURE. CONFIGURED 
SOMEWHAT LIKE AN OCEAN BUOY. NIMBUS-F WILL BE NEARLY 3.7 M TALL. 1.5 M IN 
DIAMETER AT THE EASE, AND ABOUT 3 M WIDE WITH SOLAR PADDLES EXTENDED, THE 
SENSOR MCUNT THAT FORMS THE SATELLITE BASE HCUSES THE ELECTRONICS EQUIPMENT 
AND BATTERY MODULES. THE LOWER SURFACE OF THE TORUS WILL PROVIDE MOUNTING 
SPACE FOR SENSORS AND ANTENNAS, A BOX-BEAM STRUCTURE MOUNTED WITHIN THE 
CENTER OF THE TORUS WILL PRCVIDE SUPPORT FDR THE LARGER SENSOR EXPERIMENTS. 
MOUNTED ON THE CCNTROL HOUSING UNIT, WHICH IS LOCATED CN TOP OF THE 
SPACECRAFT. ARE SUN SENSORS. HORI2CN SCANNERS, AND A CCMMAND ANTENNA. AN 
ADVANCED ATTITUDE CCNTROL SYSTEM WILL PERMIT THE SPACECRAFT’S ORIENTATION TO 
BE CONTROLLED TO WITHIN PLLS OR MINUS 1 DEG IN ALL THREE AXES (PITCH. ROLL, 
AND YAW). NINE EXPERIMENTS HAVE BEEN SELECTED FOR NIMBUS-F. THEY ARE THE (1) 
EARIh RADIAT ION EUOGET I ERB > . (2) ELECTRICALLY SCANNING MICROWAVE RADIOMETER 
(ESMR), (3) HI GH-RE SOLUTION INFRARED RACIATICN S CU NOER I HR IRS I . (A) LIMB 

RACt«MCE INVERSION RADIOMETER (LRIR). (5) PRESSURE MODULATED RADIOMETER 
CPMR), (6) SCANNING MICROWAVE SPECTRCMETER ISCAMS). 17) TEMPERATURE-HUMIDITY 
INFRARED RADIOMETER (THIR), (8) SATELLITE TRACKING AND DATA RELAY 
EXPERIMENT, AND 19) TROPICAL WIND ENERGY CCNVEfiSION AND REFERENCE LEVEL 
EXPERIMENT (TWERLE). THIS COMPLEMENT OF ADVANCED SENSCRS WILL BE CAPABLE OF 
II) MAPPING TROPCSPHERIC TEMPERATURE, WATER VAPOR ABUNCANCE. AND CLOUD WATER 
CONTENT, (2) PROVIDING VERTICAL PROFILES OF TEMPERATUFE, OZONE, AND WATER 
VAPOR, (3) TRANSMITTING REAL-TIME DATA TO A GEOS T ATI C N A RY SPACECRAFT 
(AT3-F), AND 14) YIELDING DATA CN THE EAFTH'S RACIATICN BUDGET. 

REFERENCES 

143, IS2. 154, 281, 427, AND 733. 


EXPERIMENT NAME- TROPICAL WIND ENERGY CONVERSICN AND NSSDC ID NIMBS-F-01 

RQ=ERENCe LEVEL EXPERIMENT (TWERLE) 

EXPERIMENT PERSONNEL 

PI - W.W. KELLOGG NATL CNTR ATMOS RSCH 3CULDER, COLO. 


NAEA-GSFC GREENBELT. MD . 

NASA-GSFC GREENBELT, MO. 


OTHER INFORMATION 

SPACECRAFT WT- 585. KG 

LAUNCH CATE- 07/00/75 
OPERATING STATUS- PLANNED 
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p • 

JULIAN 

NATL CNTH ATMOS RSCH 

BOULDER. COLO. 

V • 

SUOMI 

U OF WISCONSIN 

MADISON, W ISC. 

C * 

LAUGHL IN 

NA SA-GSFC 

GREENBELT, MD . 

R *L • 

TALLEY 

PMI 

SILVER SPRING. 


BANDEEN 

NA SA-GSFC 

GREENBELT. MO. 


OPERATING STATUS- PLANNED 
EXPERIMENT BRIEF DESCRIPTION 

THE GOALS CF THE NIMBtS-F TROPICAL WIND ENERGY CCNVERS ION AND 
REFERENCE LEVEL EXPERIMENT ITWERLE) ARE CLOSELY ASSOCIATED WITH THE 
OBJECTIVES OF GA RP AND INCLUDE (U MEASURING UPPER ATMOSPHERIC MINDS OVER 
REMOTE REGIONS! (2) STUDYING THE RELATIVE AIR MOTION ALCNG ISOBARIC SURFACES 
TO DETERMINE THE CONVERSION CF ATMOSPHERIC PCTENTIAL ENERGY INTO KINETIC 
ENERGY# AND 13) PROVIDING DIRECT MEASUREMENTS OF VARICU5 METEOROLOGICAL 
PARAMETERS THAT CAN SERVE AS REFERENCE PCI NTS IN ADJUSTING INDIRECT 
TEMPERATURE SOUNDINGS MADE FROM SATELLITES. THE EXPERIMENT CONSISTS OF TKO 
BASIC COMPONENTS - (1) APPROXIMATELY 300 CONSTANT LEVEL METEOROLOGICAL 

BALLOONS TO YIELD MEASUREMENTS CF VINOS. TEMPERATURE. AND PRESSURE IN THE 
TROPICS AND AT SOUTHERN HEMISPHERE HIDLATITUDES AT 150 MB (ABOUT 13.6-KM 
ALTITUDE). AND (2) THE NIMBLS-F RANDOM ACCESS MEASUREMENTS SYSTEM (RAMS) TO 
PROVIDE DATA COLLECTION AND LOCATION OETERHI NATI CNS FROM THE BM.LOCNS . THE 
3.5-DIAMETEH POLYESTER-MYLAR BALLOONS ARE EQUIPPED WITH A TRANSMITTER 
PACKAGE. SOLAR POWER SUPPLY. D I GI TI ZER/MODUL ATOH . AND 5EM6DRS. THE SENSORS 
CONSIST OF A RADIO ALTIMETER THAT HAS AN EXPECTED ACCURACY OF BETTER THAN 
PLUS OR MINUS 20 M. A BEAD THERMISTOR THAT WILL MOMTCfi THE AMBIENT AIR 
TEMPERATURE TO AN ACCURACY OF PLUS OR MINUS 0.5 OEG C. AND A PRESSURE SENSOR 
TO MEASURE THE lEO-MS FLIGHT ALTITUDE TO AN ACCURACY CF PLUS OR MINUS 0.5 
MB. A MAGNETIC CtTDOWN DEVICE IS ALSC I NCLLDEO ON EACH BALLOON TO ELIMINATE 
ANY ACCIDENTAL OVERFLIGHTS INTO REGIONS CF THE NORTHERN HEMISPHERE NORTH OF 
20 DEG N LATITUDE. THE RAMS CN BOARD THE SPACECRAFT HAS NO COMMAND OR 
CONTROL CAPABILITY OVER THE BALLOCNS (THE BALLOONS ARE NOT INTERROGATED). IT 
MERELY DETECTS EACH BALLOON SIGNAL (401.2 m Zi AND EXTRACTS THE CARRIER 
FREQUENCY, BALLOCN IDEN T I F IC AT I CN . AND SENSOR DATA. THIS INFORMATICN, ALONG 
WITH TIME REFERENCES, IS STORED IN DIGITAL FORM FOR SUBSEQUENCT RELAY TO A 
GROUND ACQUISITION STATION. THE BALLCON'S POSITION AND VELOCITY ARE DERIVED 
FROM THE RELATIVE MOTION BETWEEN THE PLATF(»M AND THE SATELLITE BY MEASURING 
DOPPLER SHIFTS IN THE CARRIER S I GNAL^RECEI VED FRCM THE BALLOON. TWERLE WILL 
BE CAPABLE OF A LOCATION ACCURACY CF *5 KM AND A PLATFORM VELOCITY ACCURACY 
OF I M/SEC. 

REFERENCES 

2. 83. 146, 152. 154, AND 562. 


EXPERIMENT NAME- HIGH-RESOLUTION INFRARED RADIATION NSSOC ID NIMBS-F-02 

SOUNDER (HR IRS) 

EXPERIMENT PERSONNEL 

PI - A.W. MCCULLOCH NA SA-GSFC 

DI - W .L . SMITH NOAA-NESS 

operating STATUS- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS-F HIGH-RESCLUT tCN INFRARED RADIATION SOUNDER ( HR IRS) W ILL 
SUPPORT THE GARP DATA TEST SET BY PROVIDING. TWICE DAILY ON A GLOBAL BASIS. 
VERTICAL TEMPERATURE PROFILES EXTENDING UP TO AP PR CX I M AT EL Y 40 KM AND 
INFORMATION ON THE WATER VAPOR DIStRlBUTICN IN THE TBCFQSPHERE. THE HRIRS 
WILL MEASURE RADIANCES PRIMARILY IN FIVE SPECTRAL REGIONS - (I) SEVEN 


GREENSELT, MD. 
SUITLAND, MD. 
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CHANNELS NEAR THE 15-MICRON CARBON OIOAIOE ABSORPTION EAND, <2) TWO CHANNELS 
IN TEE IR WINDOW, 11,1 AND 3.7 MICRONS, (31 TWO CHANNELS IN THE WATER VAPOR 
ABSORPTION BAND. 8.2 AND 6.7 MICPGNS. (4) FIVE CHANNELS IN THE 4.3-MICRON 
CARdON DIOXIDE BAND AND <51 ONE CHANNEL IN THE VISIBLE. 0.69-MICRON REGION. 
THE SOUNDER WILL CONSIST OF A CASSEGRAIN TELESCOPE. SCANNING MIRROR, 
DICHROMATIC BEAM SPLITTER. FILTER WHEEL, CHOPPER, ANC ASSOCIATED 
ELECTRONICS. THE HRIRS WILL SCAN THE EARTH'S SURFACE IN A PLANE NORMAL TO THE 
SPACECRAFT'S ORBITAL PATH WITH A MAXIMUM SCAN ANGLE OF 30 DEG TO EITHER SIDE 
OF NADIR . 

REFERENCES 

2. E3. 146. 152. AND 154. 


EXPERIMENT NAME- ELECTRICALLY SCANNING MICROWAVE ASSOC ID NIMES-F-03 

radiometer (ESMR) 

experiment PERSONNEL 

PI - T.T, WILHEIT NASA-GSFC GBEENBELT, MD. 

01 - A-T. EDGERTON AEROJET E LECTfiOSVST EMS AZUSA. CALIF. 

operating status- planned 

EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS-F ELECTRICALLY SCANNING MICROWAVE RACIOMETER (ESMR) WILL 
MEASURE THE EARTH'S MICROWAVE EMISSION AT 37 GHZ. THE LIQUID WATER CONTENT 
OF CLOUDS. THE DISTRIBUTION AND VARIATION OF SEA ICE COVER. AND GROSS 
CHARACTERISTICS OF LAND SURFACES (VEGETATION. SOIL MOISTURE, AND SNOW COVER) 
WILL BE obtained FROM THESE MEASUREMENTS. THE OICKE-TYPE RADIOMETER WILL 
CONSIST OF A SINGLE TIME-SHARING RECEIVER AND AN ELECTRICALLY SCANNING 
PHASED ARRAY ANTENNA OPERATING AT 0.8 CM 137 GHZ). THE ANTENNA BEAM ARRAY. A 
90- BY 20- BY 12-CM BOX-LIKE STRUCTUf^, WILL BE MOUNTED ON TOP OF THE 
SPACECRAFT SENSORY RING AND WILL BE POINTED IN THE DIRECTION OF THE 
SPACECRAFT'S FORWARD MOTION AND TILTED DOWN 40 DEG FRCM THE SATELLITE 
VELOCITY VECTOR. THE ANTENNA BEAM WILL SCAN THE EARTH IN 100 DISCRETE STEPS 
FOR VARIOUS ANGLES EXTENDING UP TO 35 DEG CN EITHER SIDE OF THE ORBITAL 
PLANE. THE DEDUCED BRIGHTNESS TEMPERATURES SHOULD EE ACCURATE TO WITHIN 2 
DEG K. 

REFER ENC ES 

83. |4£, 1S2. AND 154. 


EXPERIMENT 

NAME- LIMB RADIANCE 

INVERSION RADIOMETER 

NSSDC ID NIMBS-F-0 


( LR IR 1 



EXPERIMENT 

PERSONNEL 



PI - J.C. 

GILLE 

NATL CNTR ATMOS RSCH 

BOULDER. COLD. 

01 - F .8 . 

K)USE 

OREXEL U 

PHILADELPHIA. PA. 

01 - R.C. 

CRAIG 

FLORIDA STATE U 

TALLAHASSEE, FLA. 

OI - J ,C. 

BATES 

AERO. DIV.. HONEYWELL 

ST. PETERSBURG. FLA, 


OPERATING STATUS- PLANNED 


EXPERIMENT BRTEF DESCRIPTION 

THE NINBUS-F LIMB RADIANCE INVERSION RADIOMETER CLRIR) WILL PROVIDE 
CALIBRATED RADIANCE VERSUS ALTITUDE PROFILES BY INTERCEPTING RADIATION 
EMANATING FROM AN ATMOSPHERIC PATH WHICH IS TANGENTIAL TO A PARTICULAR 
GEOCENTRIC HEIGHT. THE LRIR WILL SENSE RADIATION IK FOUR SPECTRAL INTERVALS 
- (1) THE I4.G- TO 15.9-MICRON CARBON DIOXIDE BAND, (2) THE 14.2- TO 
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l7.3-MlCPiCN CAR8CN DIOXIDE HAND, (3> THE H,3- TO 10. 1-MICRDN OZONE HAND, AND 
(A) THE 20- TO 2E-MICR0N WATER VAPOR RCTATIONAL HAND. VEASUREHEMTS TAKEN IN 
THE TWO CARBON DIOXIDE CHANNELS AND WATER VAPCR CHANNEL WILL 3E USED TO 
CALCULATE GLOBAL TEMPERATURE ANG WATER VAPCR PROFILES IN THE STRATOSPHERE 
and lower mesosphere, in AOOITICN, values of the GEDSTROPHIC wind up TO 1 MB 
(APPROXIMATELY 4E KM) WILL BE DERIVED ANALYTICALLY FRCM THE OEDUCEC 
TgMPERATORE PROFILES. THE RAOIDWETER INCLUDES AN OPTICAL SYSTEM, A SCANNING 
mirror, CHOPPERS, AND ASSOCIATED ELECTHCMCS AND WILL EMPLOY AN 
AMMONIA-METHANE COOLER SYSTEM F CR THREE OF THE FOUR DETECTOR CHANNELS. THE 
OECUCED TEHPERATLRE PROFILES WILL HA\£ AN RMS ACCURACY OF PLUS OR MINUS 3 
DEG AT HEIGHTS ABOVE IS KM WHILE THE VALUES FCR CZ CNE WILL BE ACCURATE TO 
WITHIN PLUS OR MINUS 20 PERCENT AT 1 MB. WATER VAPCR VALUES AT THE SAME 
HEIGHT SHOULD BE WITHIN SO PERCENT. 

REFERENCES 

83. 146, 1 E2, and 154. 


EXPERIMENT NAME— EARTH RADIATICN BUDGET (ERB) 


NSSDC ID NIMBS-F-OS 


EXPERIMENT 

PI 

0 I 
C I 

01 
QI 
□ 1 


PERSONNEL 


w • 

SM ITH 

NOAA-NESS 


SUriLANO# MD* 

A .J • 

DRUMMOND 

EPPLEY LABS 

I ttc 

NEWPORT* 

I • 

RUFF 

NOAA-NE SS 


SUITLAND* MD. 

J • 

HICKEY 

EPPLEY LABS 

1 NC 

NEWPQHTf R«l. 

« .i ■ 

SC HOLES 

EPPLEY LABS 

I NC 

NEWPORT* R.I. 

D.T . 

HILLEARY 

NDAA-NE SS 


SUITLAND* MO. 


OPERATING STATUS- PLANNED 
EXPERIMENT BRIEF DESCRIPTION 

THE NIMSUS-F EARTH RADIATION BUDGET (ERB) EXPERIMENT 13 DESIGNED TO 
(1) MEASURE REFLECTED AND EMITTED TERRESTRIAL RADIATICN FLUXES IN 
CONJUNCTION WITH SOLAR RADIATION FCR D ETER Ml NATl CN OF THE EARTH RADIATION 
BUDGET. (2) OETESMINE THE ANGULAR OISTRIEUTICN CF TERPESTRIAL RADIATION FOR 
VARIOUS METEOROL CGICAL AND GEOGRAPHIC REGIMES, AND (3) CORRELATE 

measurements made using identical but independent channels CALIBRATED TO THE 
SAME STANDARD. INCOMING SOLAR RADIATION FRCM 0.2 TO 50 MICRONS WILL BE 
MONITORED IN 10 SPECTRAL INTERVALS NCRMALLY SEVERAL TIMES EACH DAY AND EVERY 
ORBIT DURING PERIODS OF SOLAR ACTIVITY, TERRESTRIAL RADIATION MEASUREMENTS 
WILL BE TAKEN CONTINUOUSLY IN 12 SPECTRAL INTERVALS ALSO FROM 0.2 TO 50 
MICRONS. THE MEASUREMENTS WILL BE TAKEN IN TWO WAYS. FCUR CHANNELS USING 
WIDE-ANGLE OPTICS I133.3-DEG FIELD OF VIEW) WILL MEASURE THE TOTAL OUTGOING 
RADIATION INTEGRATED OVER THE ENTIRE EARTH DISC. THE SECOND SET OF 
MEASUREMENTS WILL COVER EIGHT SPECTRAL INTERVALS AND WILL EMPLOY 
HIGH-RESQLUTION SCANNING TECHNICUES TO MEASURE THE TERRESTRIAL RADIATION 
EMANATING FROM RELATIVELY SMALL AREAS OVER A RANGE OF VARIOUS ZENITH AND 
AZIMUTH ANGLES. THE INSTRUMENT WILL CONSIST CF TWO IDEIVTICAL SCANNING 
MULTICHANNEL RADIOMETER HEADS. CNE WILL SCAN FORWARD CF THE SPACECRAFT, AND 
THE OTHER WILL SCAN AFT, BOTH HEADS WILL VIEW OPPOSITE HORIZONS AT THE SAME 
TIME AND WILL SCAN DOWN TO NADIR TOGETHER. THE SCAN SWEEP AND RETURN WILL 
OCCUR IN 64 SEC. EACH HEAD WILL CONTAIN FCUR SHORTWAVE CHANNELS (0.2 TO 4,0 
MICRONS) AND FOUR LONGWAVE CHANNELS (4.0 TC 50 MICRONS) WITH 0,25- BY 
S.14-0EG FIELDS CF VIEW. THE CHANNELS WILL BE ORIENTED IN A DIRECTIONAL FAN 
TO COVER 20 DEG TO EACH SIDE OF THE C37BITAL PLANE. THE 64-SEC SCAN PERIOD 
WILL ALLOW AN AREA TO BE MEASURED FROM AS MANY AS 17 DIFFERENT ANGLES AS THE 
SPACECRAFT PASSES OVERHEAD. 
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fiEFERENCeS 


83. 146. I'Z. AND 154. 


EXPERIMeNT 

NAME- PRESSURE 

MODULATED RADICMETER (FMR) 

NSSDC 

10 NIMBS 

EXPER IMENT 

PER SONN EL 





Pt - J • 

HGUGhTQN 

OXFORD 

u 

OXFORD, 

ENGLAND 

01 - C.D. 

RODGERS 

OXFORD 

u 

OXFORD, 

ENGLAND 

Ol - E.J . 

WILL lAMSCN 

OXFORD 

u 

OXFORD, 

ENGLAND 

01 - G*D* 

PESKETT 

OXFORD 

t 

OXFORD, 

ENGLAND 

OI - P . 

CURT IS 

OXFORD 

u 

OXFORD, 

EN GLAND 


operating status- pl/nned 

EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS-F PRESSURE MODULATED HADICMETER (FMR) EXPERIMENT WILL TAKE 
RADIOMETRIC MEASUREMENTS IN THE 15-MICRCN CAR0CN DIOXIDE BAND AT ALTITUDES 
BETWEEN 45 AND 7C KM ON A GLOBAL SCALE. BY AFPROPHIATE MATHEMATICAL 
RETRIEVAL METHODS. THE TEMPERATURE STRUCTURE OF THE UPPER STRATOSPFERE AND 
LOWER MESOSPHERE WILL THEN BE DEDUCED. THE PRESSURE MCCULATION TECHNIQUE 
WILL PERMIT THE EXTENSION OF SELECTIVE CHOPPING TECHNICUES TO HIGHER 
ALTITUDES WHERE THE PRE SSURE -BR C ADENEO EMISSION LINES IN THE 15-MICfiON 
CARBON , OIOX IDE BAND BECOME SC NARROW THAT CONVENTIONAL SPECTROMETERS AND 
INTERFEROMETERS HAVE INSUFFICIENT SPECTRAL RESOLUTION. IN ADDITION TO 
PRESSURE SCANNING (IN DISCRETE STEPS). THE RADICMETER WILL ALSO EMPLOY 
DOPPLER SCANNING ALONG THE DIRECTION OF FLIGHT. THE PMR COMPRISES TWO 
SIMILAR RADIOMETER CHANNELS. EACH CONSISTING OF A PLANE SCANNING MIRROR, 
REFERENCE BLACKBCOY. PRESSURE MODULATOR CELL, AND CETECTOR ASSEMBLY. THE 
PLANE MIRROR WILL BE GOLD-CCATEC AND MOUNTED AT 4S DEG ON A QO-OEG STEPPING 
MOTOR SO THAT THE FIELD OF VIEW OF THE CHANNEL MAY BE DIRECTED TO SPACE DR 
THE INTERNAL REFERENCE BLACKBODY FOR INFLIGHT RANGE AND ZERO CALIBRATION. 

THE MOTOR WILL BE MOUNTED CN A FAIR CF FLEXIBLE PIVOTS SO THAI THE MIRROR 
CAN BE ROTATED THROUGH PLUS CR MINUS T-1/2 DEG FROM ITS REST POSITION TO 
GIVE THE REQUIRED DOPPLER SCAN, tXAJDR CCHFCNENTS IN THE PRESSURE MODULATOR 
CELL ARE A MOVABLE PISTON, DIAPHRAGM, AND MAGNETIC DRIVE COIL. THE DETECTOR 
ASSEMBLY CONSISTS OF A FIELD LENS. A CONDENSING LIGHT PIPE, AND A 
PYROELECTRIC FLAKE BOLOMETER. EACH RADIOMETER HAS A FIELD OF VIEW THAT IS 20 
DEG WHOLE ANGLE ACROSS THE SPACECRAFT'S LINE OF FLIGHT AND 40 DEG WHOLE 
ANGLE PARALLEL TC THE LINE OF FLIGHT. THE DEDUCED TEMPERATURE VALUES SHOULD 
BE WITHIN PLUS DR MINUS 2 DEG K AT 6S KM AND ABOUT PLUS CR MINUS 0.2 DEG K 
NEAR 50 KM. 

REFERENCES 

2, 83, 146. 152. 154, 196, AND 851. 


EXPERIMENT NAME- SCANNING MICROWAVE SPECTRCMETER (SCAMS) NSSDC ID NIMBS-F-10 


EXPERIMENT PERSONNEL 


PI 

- D,H. 

ST AELI N 

MI 1 

CAMBRIDGE, MASS, 

Q 1 

- F .r * 

BARATH 

NA EA- JPL 

PASADENA, CALIF. 

0 I 

- A.H. 

BARRETT 

MI T 

CAMBRIDGE, MASS. 

D 1 

— W • 

LEND IR 

NASA-MSC 

HCUSTON# TEXAS 

Cl 

- N . 

PHILLIPS 

MI T 

CAMBRIDGE, MASS* 


OPERATING STATUS- PLANNED 
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EXPtRIMENT BRIEF DESCRIPTION 

THE NIMBLS-F SCANNING MICROliAVE SPECTRCMETER (SCAMS) IS DESIGNED T It 
MAP tropospheric temperature PRCFILESt WATER VAPOR ABUNDANCEt AND CLOUD 
WATER CONTENT. AND TO OBTAIN SUCH DATA FCR WEATHER PREDICTION PURPOSES EVEN 
IN THE PRESENCE CF CLOUDS. WHICH BLOCK CCNVENTICNAL SATELLITE INFRARED 
SENSORS. THE SCAMS WILL COMINUCLSLY MCNITQR EMITTED TFERMAL RADIATION AT 
WAVELENGTHS OF I 4 .E. 9.5. 5.7. 4.9. AND A. 6 MM. THE THREE CHANNELS NEAR THE 

5.0-MM OXYGEN ABSORPTION BAND WILL BE LSED PRIMARILY TC DEDUCE ATMOSPHERIC 
TEMPERATURE profiles. THE TWO CHANNELS NEAR 10 MM WILL PERMIT WATER VAPOR 
AND CLOUD WATER CONTENT OVER CALM OCEANS TC HE ESTIMATED SEPARATELY. THE 
INSTRUMENT, A 01 CKE-SLPERHETERODYNE TYPE, WILL SCAN PLUS OR MINUS 45 DEG 
NORMAL Tf THE ORBITAL PLANE WITH A 1 0- DE G FIELD CF VIEW. THE THREE OXYGEN 
CHANNELS WILL SHARE COMMON SIGNAL AND REFERENCE ANTENNAS. BOTH WATER VAPOR 
CHANNELS WILL HAVE THEIR OWN SIGNALS AND REFERENCE ANTENNAS. THE ABSOLUTE 
RMS ACCURACY OF TFE OXYGEN CHANNELS WILL BE BETTER THAN 2 DEC K AND THAT OF 
THE WATER VAPOR CHANNELS BETTER THAN I DEG K. THE DYNAMIC RANGE FOR ALL 
CHANNELS WILL BE FRCM 0 TO 400 DEG K. 

referenc es 

2 , B3. 146, IS2, AND 154. 


EXPERIMENT NAME- TEM FERA TURE-H LM ID 1 T Y INFRARED NSSDC ID NIMBS-F-12 

RAD IOMETER I THIR) 

EXPERIMENT PERSONNEL 

PI - W .R . 6ANDEEN NASA— GSFC GREENBELT, MD . 

OPERATI'fG STATUS- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE NIMBUS-F TE MPERA T URE -HUM I 0 I T Y INFRARED RADICMETER ITHIRI IS 
OESKMED TO DETECT EMITTED THERMAL RAOIATtCN IN BOTH THE 10. S- TO 
12.5-MICRON REGION ( IR WINDOW) AND THE 6.5- TO 7.0-MICRCN REGION (WATER 
VAPOR). THE WINDCW CHANNEL WILL MEASURE CLCUDTCP TEMPERATURES AMD WILL BE 
CAPABLE OF PRODUCING H I GH-RE SDLL T 1 CN PICTURES OF CLOUD CCV ER AND THERMAL 
GRADIENTS ON LANC AND WATER SURFACES IN CLCSJC-FREE AREAS DURING BOTH THE DAY 
AND NIGHT PORTIONS OF THE ORBIT. THE OTHER CHANNEL WILL OPERATE PRIMARILY AT 
NIGHT TO MAP THE WATER VAPCR DISTRIBUTIGN IN THE UPPER TROPOSPHERE AND 
STRATOSPHERE. SENSORY DATA FROM THESE TWC CHANNELS WILL PRIMARILY EE USED TO 
SUPPORT OTHER MORE SOPHISTICATED, ME TE CR C L CG I C AL EXPERIMENTS ON BOARD 
NIMBUS-F. THE INSTRUMENT WILL CCNSIST CF A 12,7-CM CASSEGRAIN SYSTEM AND 
SCANNING MIRROR COMMON TO B C TH CHANNELS, A O H A H SPLITTER, FILTERS, AND TWO 
GERM AN lUM- IMMERSED* THERM! STCR BCLCMETEHS. IN CONTRAST TO TV, NO IMAGE IS 
FORMED WITHIN THE RADIOMETER. INCOMING RADIANT ENERGY WILL BE COLLECTED BY A 
FLAT SCANNING MIRROR INCLINED AT 4S DEG TQ THE OPTICAL AXIS. THE MIRROR WILL 
ROTATE THROUGH JfO DEG AT 46 RPM AND WILL SCAN IN A PLANE NORMAL TO THE 
SPACECRAFT VELOCITY. THE ENERGY WILL THEN BE FOCUSED CN A DICHROMATIC BEAM 
SPLITTER WHICH WILL DIVIDE THE ENERGY SPECTRALLY AND SPATIALLY INTO THE TWO 
CHANNELS. BOTH CHANNELS OF THE THIR SENSOR WILL TRANSFCRM THE RECEIVED 
RADIATION INTO ELECTRIC OUTPUT (VOLTAGES). WHICH WILL 66 RECORDED CN 
MAGNETIC TAPE FOR SUOSEOUENT PLAYBACK TC A GROUND ACQUISITION STATION. 

REFERENCES 

83, 146. AND 152. 
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no 


7 . ERTS Series 


SPACECRAFT COMMCN NA ^C- FRTS 1 NSSDC iO 72-053A 

ALTERNATE NAMES- EARTH PESOLRCES TECH SAT. PL 7 24 A , ERTS-A 

ORBITAL INFORMATION OTHER IRFCKMATICN 

ORBIT TYPE- GEOCENTRIC SPACECRAFT S*T- 816. <G 

EPOCF DATE- 07/21/72 LAUNCH CATE- 07/23/72 

APOGEE- SC7.00^ KM ALT OPERATING STATUS- PARTIAL 

PERIGEE- 899.729 KM ALT 
PERIOD- 103.2 MIN 
INCLINATION- 99.125 DEG 

SPACECRAFT PERSONNEL 

PM - S . WEILANO NAEA-GSFC GREEN0ELT. MO 

PS — w .P . NORDBERG NASA— GSFC GREEN8ELT, MD 

SPACECRAFT BRIEF DESCRIPTION 

THF EARTH RESCLWtCES TECHNCLOGY SATELLITE ERTS 1 Al AS A MODIFIED VERSION 
OF TFE NIMBUS 4 METEOROLOGICAL SATELLITE. THE NEAR-PCLAH ORBITING SPACECRAFT 
WAS DESIGNED TO SERVE AS A STABILIZED. EARTH-ORIENTED PLATFORM FOR OBTAINING 
INFTRMATICN on AGRICULTURAL AND FCRESTRY RESOURCES. GECLGGY AND MINERAL 
RESOURCES. HYDROLOGY AND WATER RESOURCES, GEOGRAPHY, CARTOGRAPHY. 
ENVIRONMENTAL POLLLTICN, OCEANOGRAPHY AND MARINE RESOURCES, AND 

METEOROLOGICAL PFFNOMENA. TO ACCCMPLtSH THESE CBJECTIVES. THE SPACECRAFT WAS 
EQUIPPED WITH (1) A FOUR-CHANNEL MUL TI SPECTR AL SCANNER {MS5> AND A 
THREE-CAMIERA RETLRN 8EAM VIDICON I RB V) TO OBTAIN BCTH VISIBLE AND INFRARED 
PHOTOGRAPHIC AND RAOICMETRIC IMAGES CF THE EARTH AND 12) A DATA COLLECTION 
SYSTEM TO COLLECT INFORHATICN FRCK REMOTE, INDIVIDUALLY EQUIPPED GROUND 
STATIONS AND TO RELAY THE DATA TO CENTRAL ACOUIStTION STATIONS. ERTS 1 
CARRIED TWO WIOE-BANO VIDEC TAPE RECCROEfiS (W8VTR) CAPABLE OF STORING UP TO 
30 MIN OF SCANNER OR CAMERA DATA TO GIVE THE SPACECRAFT'S SENSORS A 
NEAR-GLOBAL COVERAGE CAPABILITY. AN ADVANCED ATTITUDE CONTROL SYSTEM 
CONSISTING OF HORIZON SCANNERS, SUN SENSORS. AND A COMMAND ANTENNA COMBINED 
WITH A FREON GAS PROPULSION SYSTEM PERMITTED THE SFACECRAFT'S ORIENTATION TO 
0£ CONTROLLED TO WITHIN PLLS OR MINUS 0.7 DEG IN ALL THREE AXES. SPACECRAFT 
COMMUNICATIONS INCLUDED A COMMAND SUBSYSTEM OPERATING AT 154.2 AND 2106.4 
MHZ AMD A PULSE CODE MODULATED (PCM1 NAPROW-EANO TELEMETRY SUBSYSTEM. 
OPERATING AT 2287.5 AND 137.66 MHZ, FOR SPACECRAFT HOUSEKEEPING. ATTITUDE, 
AND SENSOR performance DATA. VIDEO DATA FRCM THF THREE-CAMERA RQV SYSTEM 
WERE TRANSMITTED IN BOTH REAL-TIME AND TAPE RECORDER MCOES AT 2265.5 MHZ. 
WHILE INFORMATION FROM THE MSS * A S CCNSTRAINED TC A 20-MHZ RF BANDWIDTH AT 
2229.5 MHZ. WITH THE EXCEPTION CF THE RQV, WHICH WAS TURNED OFF 2 WEEKS 
AFTER LAUNCH WFFN AN EXCESSIVE POWER DRAIN WAS CBSERVEC IN THE SPACECRAFT 
ELECTRICAL SYSTEM, AND ONE W8VTR THAT IS ALSC INOPERABLE, THE SPACECRAFT AND 
EXPERIMENTS WERE PERFORMING NORMALLY AS CF AUGUST 1972. 

REFERENCES 

140. 315. 197, 502, 539, S4S, 554, 7 01 . 702. 742, 767, 794, AND 834, 


EXPERIMENT NAME- RETLRN BEAM VIDICON IROV) CAMERA SYSTEM NSSDC ID 72-058A-01 
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exPERIME-NT PERSUNNEt 

PI - O. WEINSTEIh NASA-GSFC GfiEENBELT, MO. 

01 - T. RAGLAND NASA-GSFC GBEeNBELT, MD. 

OPERATING STATUS- OPERATIONAL CFF 
CATE LAST USAQLfc CAT# RECORDED- 060672 

EXPERIMENT BRIEF DESCRIPTION 

THE FRT5 I RETURN BEAM VIOICON IR0VJ CAMERA SYSTEM CONTAINED THREE 
IMDEPEI-JD2KT CAMERAS COVERING THE THREE SPECTRAL EAM>S FROM BLUE-GREEN (0.47 
TO T.575 MICRON) THROUGH YELLOM-REO (0.56 TO 0.68 MICRCN) TO NEAR INFRARED 
(0.6<5 TO 0.63 MICRON). WHILE DESIG6ED PRIMARILY TO OBTAIN INFORMATION FOR 
EARTH RESOURCE TYPE STUDIES, THE RBV CAMERA SYSTEM WAS ALSO USED TO CONDUCT 

meteorological studies, i.e.. tc investigate atmospheric attenuation and to 

OBSERVE MESQ3CALE PHENOMENA, WINTER MONSOON CLOUDS (JAPAN), SNOW COVER, ETC. 
THE THREE EAR TH- CR I ENTED CAMERAS WERE MOUNTED TC A CCMMON BASE, WHICH WAS 
STRUCTURALLY ISOLATED FROM THE SPACECRAFT TO MAINTAIN ACCURATE ALIGNMENT. 
EACH CAMERA CONTAINED AN OPTICAL LENS, A 3.08-CM RETURN BEAM VIDICCN, A 
THERMOELECTRIC C CCLER , OEFLECTICN AND FOCUS COILS, A MECHANICAL SHUTTER. 
ERASE LAMPS. AND SENSOR ELECTRONICS. THE CAMERAS WERE SIMILAR EXCEPT FOR THE 
SPECTRAL FILTERS CONTAINED IN THE LENS ASSEMBLIES THAT PROVIDED SEPARATE 
SPECTRAL VIEWING REGIEKS. THE VIEWED GROUND SCENE. 185 BY 185 KM IN AREA. 

WAS STORED ON THE PHOTOSENSITIVE SURFACE OF THE CAMERA TUBE. AND. AFTER 
SHUTTERING. THE IMAGE WAS SCANNED BY AN ELECTRON BEAM TO PRODUCE A VIDEO 
SIGNAL OUTPUT. EACH CAMERA WAS READ CUT SEQUENTIALLY, REQUIRING ABOUT 3.5 
SEC FOR EACH OF THE SPECTRAL IMAGES. THE CAMERAS WERE RESHUTTERED EVERY 25 
SEC TO PRODUCE OVERLAPPING IMAGES ALCNG THE DIRECTION OF SPACECRAFT MOTION. 
VIDEO DATA FROM THE RBV WERE TRANSMITTED (2265. S MHZ) IN BOTH REAL-TIME AND 
TAPE RECORDER MOOES. FROM A NOMINAL SPACECRAFT ALTITUDE OF 900 KM, THE RBV 
HAC A HORIZONTAL RESOLUTION OF ABOUT 0.7 KM. DATA FH C M THIS EXPERIMENT ARE 
HANDLED BY THE NASA DATA PROCESSING FACILITY. GSFC. GREENBELT, MD., AND ARE 
AVAILABLE TO APPROVED 1 NVE E T IGA TORS AND AGENCIES THROUGH ITS ERTS USERS 
SERVICES SECTION. ALL OTHER INTERESTED PERSONS MAY OBTAIN DATA FROM THE 
EARTH RESOURCES CATA CENTER, DEPARTMENT OF THE INTERIOR, SIOUX FALLS, S.D. 
THE RBV PERFORMED NORMALLY AFTER LAUNCH EUT WAS PLACED OPERATIONALLY OFF ON 
AUGUST 6. 1972, WHEN AN EXCESSIVE POWER CRAIN OCCURRED IN THE SPACECRAFT 

B_ECTRICAL SYSTEM. 

REFERENCES 

60, 71. 34t. 363. 546. 550. 555. AND 654. 


EXPERIMENT NAME- MU. 1 1 SPECTRAL SCANNER (MSS) 


KSSDC ID 72-058A-02 


EXPERIMENT PERSONNEL 

PI - NONE ASSIGNED NONE ASSIGNED 

OPERATING STATUS- NORMAL 
EXPERIMENT brief DESCRIPTION 

THE ERTS I MULTI SPECTRAL SCANNER I MSS) WAS DESIGNED TO PROVIDE 
REPETITIVE DAYTIME ACQUISITICN OF HI -RESOLUT 1 CN , MULT I SPECTR AL CATA OF THE 
EARTH'S SURFACE CN A GLOBAL BASIS AND TO DEMCNSTRATE THAT REMOTE SENSING 
FROM SPACE IS A FEASIBLE AND PRACTICAL APPROACH TO EFFICIENT MANAGEMENT OF 
the EARTH’S RESOURCES. IN AODITICN TO OBTAINING CATA FCR USE IN EARTH 
RESOURCE TYPE STLOIES. THE MSS SYSTEM WAS USED TC CONDUCT OCEANOGRAPHIC AND 
METEOROLOGICAL STUDIES. I.E., TC MAP SEA-ICE FIELDS. LOCATE AND TRACK MAJOR 
ocean currents. MONITOR BOTH AIR AND WATER PCLLUTICN. DETERMINE SNOW COVER. 
INVESTIGATE SEVERE STORM ENVIRONMENTS. ETC. THE MSS CCNSISTED OF A 22.86-CM 
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, SCANNING MIPRCR. FILTERS. DETECTORS. AND 
NNER OPERATED IN THE FOLLOWING SPECTRAL 
MICRCN, EAND 2. 0.6 TO 0.7 MICRON, EANO 3, 
C.ti TC t.l MICRONS. INCCMING RADIATION WAS 
R, WHICH CSCI LLATFO 2 . B9 DEG TO EITHER SIDE 
K SWATHS t«5 KM WIDE. THE ALONG-TRACK SCAN 
ICN CF THE SPACECRAFT. THE PRIMARY IMAGE 
THE TELESCCPE WAS RELAYED BY USE OF FIBER 
E CTNVFRSICN TC AN ELECTRONIC SIGNAL WAS 
ERE USED TC PRCDUCE THE DESIRED SPECTRAL 
EMPLOYED IN EACH CF THE FOUR SPECTRAL EANDS 
MULTIPLIER TUBES AS DETECTORS. AND EANO 4 
TIPLEXER INCLUDED IN THE MSS SYSTEM PROCESSED 
DED DATA. THE DATA WERE TIME-MULTIPLEXED AND 
NCDULATEO (PCM) SIGNAL BY AN A/D CONVERTER. 
(2229.5 MH2) DIRECTLY TC AN ACQUISITION 
TE AREAS. STORED CN MAGNETIC TAPE FOR 
ME THE SPACECRAFT CAME WITHIN COMMUNICATION 
. DATA FRCH THIS EXPERIMENT ARE HANDLED BY 
TY. og^c. GREEN8ELT. MD.. AND ARE AVAILABLE 
GENCIES THROUGH ITS ERTS USERS SERVICES 
NDI VI DUALS MAY OBTAIN DATA THROUGH THE EARTH 
NT OF THE INTERIOR, SIOUX FALLS, S.O. AS OF 
OPERATING NORMALLY. 


REFERENCES 

60. 71. 


21 7. 37V, 383 . 


bC4, 548. 550, 555. AND 


saa. 


EXPERIMENT NAME- 


DATA COLLECtICN SYSTEM 


(DCS) 


NSSOC 10 72-058A-03 


EXPERIMENT PERSONNEL 

PI - NONE ASSIGNED NONE ASSIGNED 

OPERATING STATUS- NORMAL 
EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSE OF THE ERTS I DATA COLLECTION SYSTEM (DCS) WAS TO PROVIDE 
USERS WITH NEAR REAL-TIME DATA COLLECTED FROM VARIOUS REMOTE LOCATIONS. THE 
DCS WAS COMPOSED OF OF THREE DISTINCT SUBSYSTEMS -- tl) THE DATA COLLECTION 
PLATFORMS (DCP'Sl. (2) THE SATELLITE EQUIFMENT, AND (3) THE GROOND DATA 
CENTERS. WHICH INCLUDED REMOTE RECEIVING SITES AND THE GROUND DATA HANDLING 
SYSTEM AT GSFC . LSE OF THE ERTS SPACEBCRNE DCS PROVIDED A CONTINUAL FLOW OF 
INFORMATION TO BE USED FOR MANAGEMENT OF WILDLIFE, MARINE. AGRICULTURE. 
WATER. AND FORESTRY RESOURCES AND TO LEAD TO IMPROVED WEATHER FORECASTS. 
POLLUTION CONTROL, AND EARTHQUAKE PREOICTICN AND WARNING. THE ENVIRONMENTAL 
SENSORS MOUNTED ON A DCP WERE SELECTED BY INDIVIDUAL INVESTIGATORS TO 
SATISFY THEIR PARTICULAR REQUIREMENTS. FROM A NOMINAL CRBIT OF APPROXIMATELY 
900 KM. The SPACECRAFT WAS CAPABLE OF ACQUIRING CATA FROM DCP’S WITHIN A 
RADIUS OF AROUND 51C0 KM FRCM THE SUESATELLITE POINT, THUS ALLOWING DATA TO 
6E OBTAINED FROM ANY REMOTE PLATFORM AT LEAST ONCE EVERY 12 HR. THE DCPS* 
TRANSMITTER FREQLENCY WAS 401.55 MHZ. LACKING INTERROGATION CAPABILITIES, 

THE DCS EQUIPMENT IN THE SPACECRAFT WAS ESSENTIALLY A RECEIVER. THE DATA 
WERE SIMPLY RECEIVED AND RETRANSMITTED I AT 2267.5 MHZ) TO SELECTED GROUND 
PECEIVINC STATIONS. THERE WAS NC SIGNAL MULTIPLEXING CP DATA PROCESSING ON 
THE SATELLITE, THE ERTS DCS WAS DESIGNED TC ACCCMMCDATE UP TO 1000 DCP'S 
DEPLOYED THROUGHOUT THF. CONTINENTAL UNITED STATES. HOWEVER. THE DCS 
INITIALLY CONSISTEO OF A PILCT GROUP OF CNLY SIX DCP'S WITH USER AGENCIES 
PROCURING. INSTRUMENTING, AND DEVELOPING ADDITIONAL PLATFORMS ACCORDING TO 
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THEIR NECDS. DATA FROM THIS EXPERIMENT ARE HANDLED AND DISTRIBUTED TO THE 
VARIOUS PLATFORM I N VE S T 10 A TORS BY THE NASA DATA FRCCESSING FACILITY. GSFC, 
GR6FN3ELT, MD. 

references 

60. AND 60 . 


** 4 * ****** ^* **** ****** ************************* 


SPACECRAFT COMMON NAME- ERTS-B N3SDC ID ERTS-B 

alternate names- EARTH RESOURCES TECH SAT. PL-733D 

ORBITAL information OTHER INFCFMATION 

ORBIT TVPF- GEOCENTRIC SPACECRAFT MT- 816. KG 

EPOCH DATE- / / LAUNCH CATE- 11/00/73 

APOGEE- 912.000 KM ALT OPERATING STATUS- PLANNED 

PERIGEE- 9 12. COO KM ALT 
PERIOD- 103. MIN 
INCLINATION- 99.Cee DEG 

SPACECRAFT PERSONNS- 

PM - S. MEILAND NASA-GSFC GREENBELT, MD 

PS - W ,P . NORDBERG NASA-GSFC GREENBELT. MD 

SPACECRAFT BRIEF DESCRIPTION 

THE EARTH RESOURCES TECHNOLOGY SATELLITE ERTS-B WILL BE A MQCIFIED 
VERSION OF THE NIMBUS 4 ME TE CRC LOG I C AU SATELLITE. THE NEAR-POLAR ORBITING 
SPACECRAFT WILL SERVE AS A STABILIZED. E AR TH -CR I ENTED PLATFORM FOR OBTAINING 
INFORMATION ON agricultural AND FCRE5TRY RESOURCES. GECLOGY AND MINERAL 
RESOURCES. HYOROLCGY AND WATER RESOURCES, GEOGRAPHY. CARTOGRAPHY. 
ENVIRONMENTAL POLLUTION. OCEANOGRAPHY AND MARINE RESOURCES, AND 

METEOROLOGICAL PHENOMENA. TO ACCCMPLISH THESE OBJECTIVES THE SPACECRAFT WILL 
BE EQUIPPED WITH II) A FOUR-CHANNEL MU LTI SPE C TR A L SCANNER t MSS ) AND A 
THREF-CAMERA RETURN BEAM V I D IC 0 N (RBVJ TO OBTAIN BOTH VISIBLE AND INFRARED 
PHOTOGRAPHIC AND RADIOMETRIC IMAGES CF THE EARTH, (2) A DATA COLLECTION 
SYSTEM TO COLLECT INFORMATICN FROM REMOTE INDIVIDUALLY EQUIPPED GROUND 
STATIONS AND TO RELAY THE DATA TO CENTRAL ACCUISITION STATIONS. ERTS-B WILL 
CARRY TWO WIDE-BANO VIDEO TAPE RECORDERS IWBVTR) CAPABLE OF STORING UP TO 30 
MIN CF SCANNER OR CAMERA DATA TO GIVE THE SPACECRAFT'S SENSORS A NEAR-GLOBAL 
COVERAGE CAPABILITY. AN AOVANCEC ATTITUDE CONTROL SYSTEM CONSISTING OF 
HORIZON SCANNERS, SUN SENSORS, AND A COMMAND ANTENNA COMBINED WITH A FREON 
GAS PROPULSION SYSTEM WILL PERMIT THE SPACECRAFT'S ORIENTATION TO BE 
CONTROLLED TO WITHIN PLUS OR MINUS 0.7 DEG IN ALL THREE AXES. SPACECRAFT 
COMMUNICATIONS WILL INCLUDE A COMMAND SUBSYSTEM OPERATING AT 154.2 AND 
2106.4 MHZ AND A PULSE CODE MODULATED (PCM) NARROW-BAND TELEMETRY SUBSYSTEM, 
OPERATING AT 2281.5 AMO 137,86 MHZ, FOR SPACECRAFT HOUSEKEEPING, ATTITUDE, 
AND SENSOR PERFORMANCE DATA. VIDEO DATA FROM THE THREE-CAMERA R9V SYSTEM 
WILL BE TRANSMITTED IN BOTH REAL TIME AND FRCM THE WIDE-BAND RECORCER SYSTEM 
AT 2265.5 MHZ, WHILE INFORMATION FROM THE MSS WILL BE CONSTRAINED TO A 
20-MHZ RF BANDWIDTH AT 222S.E MHZ. 

REFERENCES 

60, 65. 66. 67, 315. 397. 399. 516, 539, 543, 554, 701, 702, AND 794. 
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EXPHRlf^ENT NAME- RETLRN BEAM VIDICCN (RflVI CAMERA SVSfEM NSSOC ID ERTS-B -0 t 


experiment pers-'Nnel 

PI - O. I•EINSTE1^ NAEA-GSFC GREENOELT, MD. 

01 - r. RAGLAND NASA-GSFC GREEN8ELT, MO. 

OPERATING STATUS- PLANNED 

EXPERIMENT 3R1EF DESCRIPTION 

THE ERTS-Q RETURN BEAM VIDICCN (RBVI CAMERA SYSTEM CONTAINS THREE 
INDEPENDENT CAMERAS COVERING THE THREE SPECTRAL BANOS FROM BLJE-GREEN (0.47 
TO 0.S75 MICRON) THROUGH YELLOto-RED (0.S8 TO 3,63 MICECN) TO NEAR INFRARED 
(0.69 TO 0.63 MICRON). WHILE DESIGNED P6IMARILY TO OBTAIN INFORMATION FDR 
EARTH RESOURCE TYPE STUDIES, THE BBV CAMERA SYSTEM CAN ALSO EE USED TO 
CONDUCT METEOROLOGICAL STUDIES, I.E., TO INVESTIGATE ATMOSPHERIC ATTENUATION 
AMC TO OBSERVE MESOSCALE PHENCMENA, WINTER MONSCCN CLCUDS (JAPAN), SNOW 
COVER, ETC. THE THREE EARTH-CR 1 E NTEO CAMERAS ARE MOUNTED TO A COMMCN EASE, 
WHICH IS STRUCTURALLY ISOLATED FRCM THE SPACECRAFT TO MAINTAIN ACCURATE 
ALIGNMENT, EACH CAMERA CONTAINS AN OPTICAL LENS. A 5.0S-CM RETURN BEAM 
VICICON, A THERMOELECTRIC CCCLER DEFLECTICN AND FOCUS COILS. A MECHANICAL 
SHUTTER, FRASE LAMPS, AND SENSGF ELECTRCMCS. THE CAMERAS ARE SIMILAR EXCEPT 
FOR THE SPECTRAL FILTERS CCNTAINED IN THE LENS ASSEMBLIES THAT PROVIDE 
SEPARATE SPECTRAL VIEWING REGIONS. THE VIEWED GROUND SCENE. IBS BY IBS KM IN 
AREA. WILL 8E STORED ON THE PHOTOSENSITIVE SURFACE OF THE CAMERA TUBE, AND, 
AFTER SHUTTERING, THE IMAGE WILL BE SCANNED BY AN ELECTRON SEAM TO PRODUCE A 
VIDEO SIGNAL OUTPUT. EACH CAMERA WILL BE READ CUT SE CU6NT I ALLY . REQUIRING 
ABOUT 3.S SEC FOR EACH OF THE SPECTRAL IMAGES. THE CAMERAS WILL BE 
RfcSHUTTERED EVERY 25 SEC TO PRODUCE OVERLAPPING IMAGES ALONG THE DIRECTION 
OF SPACECRAFT MOTION. VIDEO DATA FROM THE R8V WILL BE TRANSMITTED (2265.5) 

IN BOTH REAL-TIME AND TAPE RECORDER MODES. FRCM A NOMINAL SPACECRAFT 
ALTITUDE OF 912 KM, THE RBV WILL HAVE A HCPI 2CNT AL RESCLUTION OF AEOUT 0.7 
KM, CATA FROM THIS EXPERIMENT WILL BE HANDLED 6V THE NASA DATA PROCESSING 
FACILITY, GSFC. C-REENBELT. MD. . AND WILL BE MADE AVAILABLE TO APPROVED 
INVESTIGATORS AN C AGENCIES THRGLGH ITS ERTS USERS SERVICES SECTION. ALL 
OTHER INTERESTED INDIVIDUALS WILL BE ABLE TO OBTAIN DATA THROUGH TFE EARTH 
RESOURCES CATA CENTER. DEPARTMENT OF THE INTERIOR, SIOUX FALLS. S . D. 

REFERENCES 

60, 543, 550, 555, AND 654. 


EXPERIMENT NAME- M UL T I SPEC TR A L SCANNER (MSS) 


NSSDC ID ERTS-B -02 


EXPERIMENT PFRSONNEL 

PI - NONE ASSIGNED NONE ASSIGNED 

OPERATING STATUS- PLANNED 
EXPERIMENT BRIEF DESCRIPTION 

THE ERTS-B MULT 1 SPEC TRAL SCANNER (MSS) IS DESIGNED TO PROVIDE 
REPETITIVE OAY/NIGHT ACQUISITION OF HI GH-RES CLUT I C N MULT ISPECT R AL CATA OF 
THE EARTH'S SURFACE ON A GLOBAL BASIS. WHILE ITS PRIMARY FUNCTION IS TO 
OBTAIN INFDRMATICN IN VARIOUS AREAS SUCH AS AGRICULTURE, FORESTRY, GEOLOGY, 
A'JG HYDROLOGY, TFE MSS SYSTEM CAN ALSO BE USED FOR OCEANOGRAPHIC AND 
METEOROLOGICAL PURPOSES. I.E., TO MAP SEA-ICE FIELDS, LOCATE AND TRACK MAJOR 
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OCtAN CURRENTS. MONITOR BOTH AIR AND WATER PCLLUTICN. DETERMINE SNOW COVER. 
INVESTIGATE SEVERE STORM ENVIRONMENTS. ETC. THE MSS WILE CONSIST OF A 
22 .ae-CM DOUBLE REFLECTOR-T'tFE TELESCOPE. SCANNING MIRROR. FILTERS. 
DETECTORS. AND ASSOCIATED ELECTPCNICS. THE SCANNER WILL OPERATE IN THE 

FOLLOWING spectral INTERVALS BAND 1 . 0.5 TO 0.6 MICRON. BAND 2. 0.6 TO 

0.7 MICRON* BAND 3. 0.7 TO 0.8 MICRON* BAND 4. 0.8 TO I. I MICRONS. ANO BAND 
5. 10.4 TO 12.6 MICRONS. THIS LAST BAND. WHICH LIES IN THE THERMAL 

(EMISSIVE) PART OF THE SPECTRUM. WILL GIVE ERTS-fl NIGHTTIME SENSING 
CAPABILITIES. A FEATURE LACKING IN THE MSS ON ERTS 1. INCOMING RADIATION 
WILL BE COLLECTED BV THE SCANNING MIRROR. WHICH WILL CSCILLATE 2.89 OEG TO 
EITHER SIDE OF NADIR AND SCAN CROSS— TRACK SWATHS 185 KM. WIDE. THE 
ALONG-TRACK SCAN WILL BE PRODUCED BV THE ORBITAL MOTION OF THE SPACECRAFT. 
THE PRIMARY IMAGE PRODUCED AT THE IMAGE PLANE WILL BE BELAYED BY USE OF 
FIBER OPTIC BUNDLES TO DETECTORS WHERE CONVERSION TO AN ELECTRONIC SIGNAL 
WILL BE ACCOMPLISHED. OPTICAL FILTERS WILL BE USED TO PRODUCE THE DESIRED 
SPECTRAL SEPARATION. SIX DETECTORS WILL BE EMPLOYED IN EACH OF THE FIRST 
FOUR SPECTRAL BANDS ANO TWO IN THE FIFTH BAND — SANDS 1 THROUGH 3 WILL USE 
PHOTOMULTIPLIER TUBES AS DETECTORS. BAND 4 WILL USE SILICON PHOIODIODES. AND 
BAND 5 WILL USE MERCUR Y-CADM lUM -TELLUR I OE DETECTORS. A MULTIPLEXER INCLUDED 
IN THE MSS SYSTEM WILL PROCESS THE SCANNER'S 26 CHANNELS OF DATA. THESE DATA 
T I ME— MUL T I PLE XED AND THEN CONVERTED TO A PULSE CODE MODULATED (PCMI 
SIGNAL BY AN AO CONVERTER, THE DATA CAN THEN BE TRANSMITTED (2229.5 MHZ) 
directly TO AN ACQUISITION STATION OR STCRED ON MAGNETIC TAPE FOR SUBSEQUENT 
PLAYBACK THE NEXT TIME THE SPACECRAFT CCMES WITHIN COMMUNICATION RANGE OF AN 
ACQUISITION STATION. DATA FRCM THIS EXPERIMENT WILL BE HANDLED BY THE NASA 
DATA PROCESSING FACILITY. G SFC , GREENBELT. HO.. AND WILL BE MADE AVAILABLE 
TO APPROVED INVESTIGATORS THROUGH ITS ERTS USERS SERVICES SECTION. ALL OTHER 
INTERESTED INDIVIDUALS WILL BE ABLE TO OBTAIN DATA THRCUGH THE EARTH 
RESOURCES DATA CENTER. DEPARTMENT OF THE INTERIOR. SICUX FALLS. S.C. 

REFERENCES 

60, 217. 379. 504, 54E. 550. 555. AND 388. 


EXPERIMENT NAME- DATA CCLLECTICN SYSTEM (DCS) 


NSSOC ID ERTS-B -03 


EXPERIMENT PERSONNEL 

PI - NONE ASSIGNED NONE ASSIGNED 

OPERATING STATUS- PLANNED 
EXPERIMENT BRIEF DESCRIPTION 

THE PURPOSE OF THE ERTS-G DATA CCLLECTION SYSTEM (DCS) IS TO PROVIDE 
USERS WITH NEAR REAL-TIME DATA COLLECTED FROM VARICUS REMOTE LOCATIONS. THE 
DCS COMPOSED CF THREE DISTINCT SUBSYSTEMS — (1) THE DATA COLLECTION 

PL^FQRMS (OCR'S), (2) THE SATELLITE EQUIPMENT. AND (3) THE GROUND DATA 
CATERS. WHICH INCLUDE REMCTE RECEIVING SITES AND THE GROUND DATA HANDLING 
SYSTEM AT GSFC. USE OF THE ERTS SPACEBORNE DCS WILL PRCV IDE A CONTINUAL FLOW 
OF information FCR better MANAGEMENT OF WILDLIFE, MARINE, AGRICULTURE, 

WATER, AND FORESTRY RESOURCES ANO WILL LEAD TO IMPROVED WEATHER FORECASTS. 
POLLUTION CONTROL, AND EARTHQUAKE PREDICTICN ANO WARNING. THE ENVIRONMENTAL 
SENSORS TO tiE MOLNTEO ON A DCP WILL BE SELECTED BY INDIVIDUAL INVESTIGATORS 
TO SATISFY THEIR PARTICULAR REQUIREMENTS. FRCM A PLANNED ORBIT OF 912 KM, 

THE SPACECRAFT WILL BE CAPABLE CF ACQUIRING DATA FFDM OCR'S WITHIN A RADIUS 
OF 3143 KM FROM THE SUBSATELLITE POINT, THUS ALLOWING DATA TO BE OBTAINED 
FROM ANY REMOTE PLATFORM AT LEAST CNCE EVERY 12 HR. THE OCR'S WILL TRANSMIT 
AT 401.55 MHZ. LACKING INTERROGATION CAPABILITIES. THE DCS EQUIPMENT IN THE 
SPACECRAFT IS ESSENTIALLY A RECEIVER. THE DATA WILL BE SIMPLY RECEIVED AND 
RETRANSMITTED (AT 2287,5 MHZ) TC SELECTED GRCUND RECEIVING STATIONS. THERE 
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*m_L BE NO SIGNAL MULTIPLEXING CR DATA PFCCESSING CN THE SATELLITE. THE ERTS 
DCS IS DESIGNED TO ACCOMMODATE UP TO tOOO OCR'S DEFLOVED THROUGHOUT THE 
CONTINENTAL UNITED STATES. HOWEVER. THE DCS PROBABLY WILL CONSIST OF ONLY A 
SMALL NUMBER OF INITIAL OCR'S. AND USER AGENCIES WILL EE ABLE TO PFOCURE, 
INSTRUMENT, AND CEVELOP ADOITICNAL PLATFORMS ACCCRDING TO THEIR NEEDS. DATA 
FROM THIS EXPERIMENT WILL BE HANDLED AND DISTRIBUTED TO THE VARIOUS PLATFORM 
INVESTIGATORS BY THE . NA SA DATA PROCESSING FACILITY. GSFC , GREENBELT, MD. 

REFERENCES 

60. AND €8, 
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TYPICAL APT 
STATION 


CDA STATION 
FAIRBANKS , ALASKA 


CDA STATION 

wallops island, 


VA. 


ITOS/NOAA SERIE 


Preceding page j- 

to 


8. ITOS/NOAA Series 


SPACECRAFT COMMON NAME- ITQS I 

alternate names- TIRCS-M 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- OZ/13/70 
APOGEE- 1476.50 KM ALT 
PERIGEE- 1432.79 KM ALT 
PERIOD- 115.0 MIN 
INCLINATION- 10I.9SI DEG 


NASA-GSFC 

NAEA-GSFC 


SPACECRAFT PERSCNNEC 
PM - M.M. JONES 

PS - I .L . GOLDBERG 


N5SDC ID 70-0 0 8A 


OTHER IKFCFMATION 

SPACECRAFT WT- 306.9 KG 

LAUNCH CATE- 01/23/70 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA recorded- 061871 


greenbelt. mo. 
grecnbelt* mo. 


SPACECRAFT BRIEF DESCRIPTION 

ITOS 1 <TIROS-M> MAS THE FRDTOIYPE SPACECRAFT FCR THE SECOND 
GENERATION OF OPERATIONAL £UN- S YNCHRCN OLS ME TECROL CG I C AL SPACECRAFT. THE 
PRIMARY OBJECTIVE OF ITOS I MAS TO PROVIDE IMPROVED OPERATIONAL INFRARED AND 
visual 08SERVATICNS OF EARTH CLCUO COVER FCR USE IN WEATHER ANALYSIS AND 
FORECASTING. SECCNDARY OBJECTIVES INCLUDED PFCVIDING BOTH SOLAR PROTON AND 
GLOBAL HEAT BALANCE DATA ON A REGULAR DAILY BASIS. TO ACCOMPLISH THESE 
TASKS, THE SPACECRAFT CARRIED F CUR CAMERAS, TWO TELEVISION CAMERAS FOR 
AUTOMATIC PICTURE TRANSMISSION lAPTI AND TWO ADVANCED VtOICQN CAMERA SYSTEM 
lAVCSJ CAMERAS. IT ALSO CARRIED A LOW- RESOLD TI CN FLAT PLATE RADIOMETER 
IFPR), A SOLAR PROTON MONITOR (EFM), AND TWO SCANNING RAOIQMETEHS THAT NOT 
ONLY MEASURED EMITTED INFRARED RADIATION BUT ALSO SERVED AS A BACKUP SYSTEM 
FDR THE APT AND AVCS CAMERAS. THE NEARLY CUBICAL SPACECRAFT MEASURED I BY 1 
BY 1.2 M. THE TV CAMERAS AND INFRARED SENSORS WERE MOUNTED ON THE SATELLITE 
baseplate with THEIR OPTICAL AXES DIRECTED VERTICALLY EARTHWARD. THE 
SATELLITE WAS EQ LIPPED WITH THREE CURVED SOLAR PANELS THAT WERE FOLDED 
DURING LAUNCH AND DEPLOYED AFTER ORBIT WAS ACHIEVED. EACH PANEL MEASURED 
OVER 4.2 M IN LENGTH WHEN ENFOLDED A N3 WAS COVERED WITH 3420 SOLAR CELLS, 
EACH MEASURING 2 BY 2 CM. THE ITOS I DYNAMICS ANC ATTITUDE CONTROL SYSTEM 
MAINTAINED DESIRED SPACECRAFT ORIENTATION THROUGH GYBCSCOPIC PRINCIPLES 
INCORPORATED INTO THE SATELLITE DESIGN. EARTH ORIENTATION OF THE SATELLITE 
BODY WAS MAINTAINED BY TAKING ADVANTAGE OF THE PRECESSION INDUCED FROM A 
MOMENTUM FLYWHEEL SO THAT THE SATELLITE BODY PRECESSICN RATE OF ONE 
REVOLUTION PER ORBIT PROVIDBO THE DESIRED "EARTH LCOKING* ATTITUDE. MINOR 
ADJUSTMENTS IN ATTITUDE AND ORIENTATION WERE MADE BY MEANS OF MAGNETIC COILS 
AND BY VARYING THE SPEED OF THE MOMENTUM FLYWHEEL. LAUNCHED INTO A 
NEAR-POLAR ORBIT, THE SPACECRAFT AND EXPERIMENTS PERFCFMED NORMALLY UNTIL 
THE INCREMENTAL TAPE RECORDER ( I TR ) FAILED ON NOVEMBER 16. 1970. RESULTING 

IN PARTIAL LOSS CF SPM AND FPR DATA. OVERHEATING DEVELCPED IN THE SATELLITE 
ATTITUDE CONTROL SYSTEM DURING MARCH 1971. ATTEMPTS TC CORRECT THE PROBLEM 
WERE UNSUCCESSFUL, AND THE SPACECRAFT WAS DEACTIVATED CN JUNE 16, 1971. 


REFERENCES 

98, 99, IOC, 101, 102, IIG, 111, 112, 114, 115, 141, 202, 208, 254, 

255. 271, 272, 2£0, 28 1, 285. 4 C5 . 438 , 501. 511, 540 . 569 , 639 , 675 , 759. 

768. AND 938, 
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EXPERIMENT NAME- FLAT PLATE RADIOMETER ( FP R > 


NSSOC 10 70-008A-02 


EXPERIMENT PERSONNEL 

PI - V .E . SUOMI U CF WISCONSIN MADISON, WIS. 

OPERATING status- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 061671 

EXPERIMENT BRIEF DESCRIPTION 

THE ITOS 1 FLAT PLATE RADICMETER <FPR) SYSTEM WAS DESIGNED TO PROVIDE 
A measurement of THE GLOBAL OISTRIBUTICN OF REFLECTED SOLAR AND LONGWAVE 
RADIATION LEAVING THE EARTH. THE FPR SYSTEM CCNSISTEO CF FOUR DETECTORS, AN 
AN ALOG-TO- DIGITAL CONVERTER. ANC A TAPE RECORDER. THE DETECTORS HAD A 
HEMISPHERIC FIELD OF VIEW OF 2 FI STER AND WERE MDONTED CN THE SATELLITE 
BASEPLATE FACING EARTHWARD. THE DETECTORS USED COATED ALUMINUM DISCS AS A 
SENSING ELEMENT. TW3 OF THE DISCS WERE WHITE AND RESFCKDED ONLY TO INFRARED 
ENERGY 17 TO 30 MICRONS! RADIATED FRCM THE EARTH AND ITS ATMOSPHERE. THE 
OTHER TWO DISCS WERE PAINTED BLACK AND HAD A BROADER EANO SENSITIVITY (0.3 
TO 30 MICRONS). TWO DISCS ( C NE CF EACH TYPE) HAD A THERMISTOR BOLOMETER 
mounted on THE BACK SURFACE TO MEASURE THE DISC TEMPERATURE. THE OTHER TWO 
DISCS USED THERMCPILES. AN IDENTICAL EXPERIMENT WAS FLCWN ON ESSA 3, 5, 7, 

AND O. FOR A F U. L DESCRIPTIGN CF THE FPR SYSTEM, SEE 'STUDIES IN ATMOSPHERIC 
ENERGETICS BASED ON AEROSPACE PROBINGS, ANNUAL REPCRT - 1967,* PAGES 179 TO 
135, DEPT. OF METEOROLOGY. UNIVERSITY OF WISCONSIN, MARCH 1963. THE 
EXPERIMENT WAS A SUCCESS. AND G COD DATA WERE OBTAINED UNTIL NOVEMBER 16. 
1970, WHEN THE INCREMENTAL TAPE RECORDER CN BOARD FAILED. HOWEVER. LIMITED 
REAL-TIME DATA WERE OBTAINED UN11L JUNE 18, 1971. DATA FROM THIS EXPERIMENT 
ARE MAINTAINED ON MAGNETIC TAPE AT NCAA-NESS, SUITLANC. MD. 

REFERENCES 

HI. 114, US, 195 , 2 5 4 , 28 5 , 70 9 , 7 2 0 , 78S, AND 9 39. 


EXPERIMENT NAME- SCANNING RADICMETER (SR) 


NSSOC ID 70-003A-03 


EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-NESS 3UITLAN0. MO. 

operating STATUS- INCPERA3LE 

DATE LAST USABLE DATA RECORDED- 040C71 

EXPERIMENT BRIEF DESCRIPTION 

THE ITOS 1 SCANNING RADIOMETER (SR) SUBSYSTEM CCNSISTEO OF TWO 
SCANNING RADIOMETERS, A DUAL SR PROCESSOR, AND TWO SR RECORDERS. THIS 
SUBSYSTEM PERMITTED THE DETERMINATION OF SURFACE TEMPERATURES OF THE GROUND. 
THE SEA. OR CLOUD TOPS VIEWED BY THE RADICMETER. THE RADIOMETER MEASURED 
REFLECTED RADIATION FROM THE EARTH-ATMOSPHERE SYSTEM IN THE 0.52- TO 
0.73-MICRON BAND DURING THE DAY AND EMITTED RADIATION FROM THE EARTH AND ITS 
ATMOSPHERE IN THE 10.5- TO 12.5-MICRCN EANO DURING THE DAY AND NIGHT. UNLIKE 
A CAMERA, THE SR DID NOT TAKE A PICTLRE BUT INSTEAD FCRMEO AN IMAGE USING A 
CONTINUOUSLY ROTATING MIRRCfi. THE MIRROR SCANNED THE EARTH'S SURFACE 
PERPENOXCULAR TO THE SATELLITE'S CRBITAL PATH AT A RATE OF 48 RPM. AS THE 
SATELLITE PROGRESSED ALONG ITS CRBITAL PATH, EACH ROTATICN OF THE MIRROR 
PROVIDED TNE SCAN LINE CF PICTURE. R AO I A T I CN ' CCLLECT ED BY THE MIRKCR WAS 
PASSED THROUGH A BEAM SPLITTER AND SPECTRAL FILTER TO FROOUCE THE CES IREO 
SPECTRAL SEPARATION. UP TO TWO FULL CRBITS OF DATA (145 MIN) COULD BE STORED 
ON MAGNETIC TAPE FOR SUBSEQUENT TRANSMISSION (1697,5 MHZ) TO AN ACQUISITION 
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STATION. THE DATA COULD AL£C BE TRANSMITTED IN REAL TIME TO LOCAL APT 
STATIONS. ONCE TEE SIGNAL WAS RECEIVED BY THE GRCUND STATION. A CONTINUOUS 
PICTURE WAS FORMED BY USING A FACSIMILE RECORDER WHOSE SCAN WAS IN PHASE 
WITH THE SATELLITE'S FORWARD MOTION. AT NOMINAL SPACECRAFT ALTITUDE 
(APPROXIMATELY 1A50 KM), THE RADIOMETER HAD A GRCUN3 RESOLUTION OF BETTER 
THAN 4 KM AT NADIR. THE RADIOMETER WAS CAPABLE OF YIELDING RADIANCE 
TEMPERATURES FROM 165 TO 330 DEG K TC AN ACCURACY OF 4 AND 1 DEG K, 
RESPECTIVELY. THE SR SUBSYSTEM FUNCTIONED NORMALLY UNTIL APRIL 1971. WHEN 
The SPACECRAFT WAS PLACED IN A STANDBY STATUS OWING TO OVERHEATING IN THE 
spacecraft ATTITLDE CONTROL SYSTEM. SOME DATA WERE RECEIVED DURING 
SUBSEQUENT ATTEMPTS TO CORRECT THE PROBLEM. ALL DATA ACQUISITION CEASED 
AFTER JUNE IS. 1S71. WHEN THE SPACECRAFT WAS DEACTIVATED. DATA FRCM THIS 
EXPERIMENT ARC AVAILABLE THROUGH NOA A- NE SS . SUITLANO, MO. AN IDENTICAL 
EXPERIMENT WAS FLOWN CN NQAA I , 


REFERENCES 

33, 110, 

S6S. 594. 711, 


1 12 . 114 . 
742, 746, 


IIS. 254, 285, 305, 31S. 325. 369. 370. 
747, 748, 759, 871. 925, 938. AND 939. 


558, 561. 


EXPERIMENT NAME- ADVANCED VIDICCN CAMERA SYSTEM (AVCS) NSSDC ID 70-C08A-04 


EXPERIMENT PERSONNEL 

operating status- inoperable 

CATE last USABLE DATA RECORDED- C61E71 

EXPERIMENT BRIEF DESCRIPTION 

THE ITOS 1 ADVANCED VIDICCN CAMERA SYSTEM (AVCS) WAS A REDUNDANT 
CAMERA AND TAPE RECORDER CCMBINATICN DESIGNED TO RECORD A SERIES OF 
WIDE-ANGLE. HIGH-RESOLUTION TELEVISICN PICTURES OF THE EARTH AND ITS CLOUD 
COVER DURING DAYLIGHT. THE AVCS OPERATED IN THREE MODES — RECORD, PLAYBACK, 
AND DIRECT REAOCLT. THE AVCS SYSTEM FCR I TCS 1 WAS ESSENTIALLY THE SAME 
AS THAT USED ON ALL AVCS-TCS SPACECRAFT lESSA 3. 5. 7, AND 9). THE TWO MAJOR 
ELEMENTS OF THE SYSTEM WERE U) THE CAMERA SENSCR ASSEMBLY. WHICH 
CONTAINED LENS, SHUTTER, GRAYSCALE CALIBRATOR. VIDICCN, DEFLECTION YOKE, 
CAMERA ELECTRONICS MODULE, AND POWER CIRCUITS AND (2) A PREAMPLIFIER FOR 
CONVERTING OPTICAL IMAGES INTO ELECTRICAL SIGNALS. THE EARTH-ORIENTED CAMERA 
USED A 108-OEG WIDE-ANGLE LENS (5.7-MM FCCAL LENGTH) WITH AN F/ I , 3 APERTURE 
AND A 2. E4-CM-CI AMETER VIDICCN WITH 833 SCAN LINES. A VIDEO FRAME CONSISTED 
OF A 0.25-SEC PERIOD OF BLANKED VIOEC, FCLLOWED BY 6.25 SEC OF V I D ICON SCAN 
VIDEO (833 LINES), AND A FINAL 0. 25-SEC PERIOD OF BLANKED VIDEO. ELEVEN 
PICTURES WERE TAKEN AT 260— SEC INTERVALS TO COVER THE SUNLIT PORTION OF THE 
EARTH (SUN ELEVATION GREATER THAN 15 DEG). THE TAPE RECORDER COULD BE READ 
OUT BETWEEN PHOTOGRAPHIC CYCLES WITHCUT LOSING A PICTURE OR INTERRUPTING A 
SEQUENCE. AT NOMINAL SATELLITE ALTITUDE 11450 KM), THE AVCS PICTURES COVERED 
A 3C00- BY 3000-KM SQUARE WITH A GROUND RESQLUTICN OF ABOUT 3 KM AT NADIR. 
THERE WAS A 50 PERCENT PICTURE CVEPLAP ALONG THE TRACK TO INSURE CCMPLETE 
COVERAGE, the TAPE RECORDER COULD STCRE UP TO 38 PICTURES (THREE ORBITS OF 
CATA ) IN A SINGLE START-STOP OPERATION. THE AVCS FUNCTICNEO NORMALLY UNTIL 
IT WAS PLACED IN A STANDBY MODE ON MARCH 23. 1971, WHEN OVERHEATING 

DEVELOPED IN THE SATELLITE CONTROL SYSTEM. THE EXPERIMENT WAS OPERATED 
INTERMITTENTLY UNTIL JUNE IS. 1971, WHEN THE SPACECRAFT WAS DEACTIVATED. 

CATA FROM THIS EXPERIMENT ARE AVAILABLE THROUGH THE NATIONAL CLIMATIC 
CENTER, ASHEVILLE, NORTH CAROLINA, 

REFERENCES 

83, 98. 101, 110. 112, 114. 115. 265. 288. 742, 788, 925, 938, AND 

939, 
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EXPERIMENT NAME- AUTCMATIC PICICBE TRANSMSSICN (APT) NSSDC ID 70-008A-05 

SYS TEM 

EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-Ps£SS SU ITLAND, MD, 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 061 E71 

EXPERIMENT BRIEF DESCRIPTION 

THE ITDS 1 AUTOMATIC PICTURE TRANSMISSION (AFT) EXPERIMENT WAS 
DESIGNED TO AUTOMATICALLY TAKE WIDE-ANGLE. SLOW SCAN TELEVISION PICTURES OF 
THE EARTH AND ITS CLOUD COVER DURING DAYLIGHT. THE PHCTOGHAPHIC OPERATIONS 
OF THE APT SUBSYSTEM WERE CCNTRCLLED BY PROGRAM COMMANDS TRANSMITTED TO THE 
SATELLITE BY TI« COMMAND AND DATA ACQUISITION tCCA) STATIONS. A COMPLETE APT 
PICTURE SEQUENCE LASTED APPROXIMATELY 46 MIN. DURING WHICH It PICTURES WERE 
TAKEN AT 260-SEC INTERVALS. THESE PICTURES WERE TRANSMITTED BY 137.5-MHZ 
REAL-TIME TRANSMITTERS TO AFT-EQUIPPED GROUND STATIONS WITHIN COMMUN ICAt IONS 
RANGE DF THE SATELLITE. THE APT SUBSYSTEM FOR ITOS 1 WAS ESSENTIALLY THE 
SAME AS THAT USED ON THE APT-TOS SPACECRAFT (ESSA 2. 4. 6. AND 8). THE MAJOR 
ELEMENTS OF THE SUBSYSTEM WERE THE CAMERA SENSOR ASSEMELY. VIDEO AMPLIFIER, 
CAMERA ELECTRONICS MODULE, AND POWER CIRCUITS. THE EARTH-ORIENTED CAMERA 
USED A 108-DEG I E.7-MM FOCAL LENGTH) WIDE-ANGLE LENS WITH A MAXIMUM APERTURE 
OF F/1.8 AND A 2 ,54-C M-D I A METE R VtOlCON WITH 600 SCAN LINES. AT THE NOMINAL 
SATELLITE ALTITUDE OF 1450 KM, EACH PICTURE COVERED APPROXIMATELY 3140 KM 
ACROSS THE TRACK AND 2400 KM ALCNG THE TRACK WITH A GRCUNO RESOLUTION OF 
ABOUT '3 KM AT NADIR. THERE WAS AN APPROXIMATE 20 PERCENT OVERLAP BETWEEN 
PICTURES ALCNG THE TRACK TC INSURE CCMPLETE COVERAGE. THE APT SYSTEM 
FUNCTIONED NORMALLY UNTIL IT WAS PLACED IN A STANDBY MODE ON MARCH 23. 1971, 

WHEN OVERHEATING DEVELOPED IN THE SATELLITE ATTITUDE CCNTHOL SYSTEM. THE 
SYSTEM WAS OPERATED INTERMITTENTLY UNTIL JUNE 18. 1971, WHEN THE SPACECRAFT 

WAS DEACTIVITEO. APT DATA ARE INTENDED PRIMARILY F CR LOCAL OPERATIONAL USE 
WITHIN AN APT ACCUISITION STATI CN AND GENERALLY ARE NOT AVAILABLE FOR 
DISTRIBUTION. 

REFERENCES 

72, 63, 98, 110. 112, 114, 115, 285. 288. 742, 788, 871. 925, 938, AND 
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SPACECRAFT COMMON NAME- NCAA 1 
ALTERNATE NAMES- ITOS-A 

CRBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- I2/2S/7C 
APOGEE- 1472.00 KM ALT 
PERIGEE- 1423.00 KM ALT 
PERIOD- 114.8 MIN 
INCLINATION- 101.948 DEG 


NSSDC ID 70-106A 


OTHER IMFCRMATIQN 

SPACECRAFT WT- 306. KG 

LAUNCH CATE- 12/11/70 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 081971 
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NA SA-GSFC 
NA SA-GSFC 


GREENBELT. MO 
GREENBELT, HD 


SPACECRAFT PERSONNEL 
PM - W . JONES 

PS - I .L . GOLDBERG 

SPACECRAFT BRIEF DESCRIPTION 

THE PRIMARY OBJECTIVE CF THE NCAA I SU N-SY KCHRONCUS METEOROLOGICAL 
SATELLITE MAS TO PROVIDE IMPROVED OPERATIONAL INFRAREC AND VISUAL 
OBSERVATIONS OF EARTH CLOUD COVER FOR USE IN WEATHER ANALYSIS AND 
FORECASTING. SECONDARY OBJECTIVES INCLUDED PRCVIDING EOTH SOLAR PROTON AND 
GLOBAL- HEAT BALANCE DATA ON A REGULAR DAILY EASIS. TO ACCOMPLISH TFESE 
TASKS, THE SPACECRAFT CARRIED FOUR CAMERAS -- TWO TELEVISION CAMERAS FOR 
AUTOMATIC PICTURE TRANSMISSION IAPT> AND TWO ADVANCED VIDICON CAMERA SYSTEM 
(AVCSI CAMERAS. THE SATELLITE ALSO CARRIED A LOW-RESOLUTION FLAT PLATE 
RADIOMETER, A SOLAR PROTON MONITOR, AND TWO SCANNING RADIOMETERS THAT NOT 
ONLY MEASURED EMITTED IR RADIATION BUT ALSO SERVED AS A BACKUP SYSTEM FOR 
THE APT AND AVCS CAMERAS. THE NEARLY CUBICAL SPACECRAFT MEASURED 1 BY I BY 
1.2 M. THE TV CAMERAS AND INFRARED SENSORS WERE MOUNTED CN THE SATELLITE 
BASEPLATE WITH THEIR OPTICAL AXES DIRECTED VERTICALLY EARTHWARD. THE 
SPACECRAFT WAS EQUIPPED WITH THREE CURVED SOLAR PAI£LS THAT WERE FOLDED 
DURING LAUNCH ANC DEPLOYED AFTER ORBIT WAS ACHIEVED. EACH PANEL MEASURED 
OVER 4.2 M IN LENGTH WHEN LNFOLOED AND WAS COVERED WITH 3420 SOLAR CELLS, 
EACH MEASURING 2 BY 2 CM. THE NCAA I ATTITUDE CCNTBOL SYSTEM MAINTAINED 
DESIRED SPACECRAFT ORIENTATION THROUGH GYROSCOPIC PRINCIPLES INCORPORATED 
INTO THE SATELLITE DESIGN. EARTH ORIENTATICN OF THE SATELLITE BODY WAS 
MAINTAINED BY TAKING ADVANTAGE CF THE PRECESSION INDUCED FROM A MOMENTUM 
FLYWHEEL SO THAT THE SATELLITE BODY PRECESSION RATE OF CNE REVOLUTION PER 
ORBIT PROVIDED THE DESIRED ’EARTH LOOKING' ATTITUDE. MINOR ADJUSTMENTS IN 
ATTITUDE AND ORIENTATION WERE MADE BY MEANS OF MAGNETIC COILS AND BY VARYING 
THE SPEED OF THE MOMENTUM FLYWHEEL. LAUNCHED INTO A NEAR-POLAR ORBIT, THE 
SPACECRAFT AND IIS SUBSYSTEMS PERFORMED NORMALLY UNTIL MAY 29, 1971, WHEN 

THE INCREMENTAL TAPE RECORDER FAILED, RESULTING IN PARTIAL LOSS OF SOLAR 
PROTON DATA AND TOTAL LOSS OF FLAT PLATE RADICMETEP DATA. THE APT AND DIRECT 
READOUT INFRARED IDRIR) SUBSYSTEMS WERE TURNED OFF ON JUNE 20. 1971, IN AN 
ATTEMPT TO REDUCE THE ABOVE NORMAL TEMPERATURE DUE TO OVERHEATING IN THE 
ATTITUDE CONTROL SYSTEM. THE AVCS WAS TURNED OFF SHORTLY THEREAFTER, AND THE 
SCANNING RADIOMETER CONTINUED PARTIAL OPERATICNS UNTIL THE SPACECRAFT WAS 
DEACTIVeO ON AUGLST 19. 1971. 

PEFERENCeS 

98, 99, too. 101, 102. 113, 115, 141, 208, 272. 40 S . 511. 67S. 788. 

AND 938.' 


EXPERIMENT NAME- FLAT PLATE RADIOMETER IFPRJ 


N3SDC ID 70-106A-02 


EXPERIMENT PERSONNEL 

PI - V.E, SUOMI U CF WISCONSIN MADISON, WIS. 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 052971 

EXPERIMENT BRIEF DESCRIPTION 

THE FLAT PLATE RADIOMETER (FPR) SYSTEM WAS DESIGNED TO PROVIDE A 
MEASUREMENT OF THE GLOBAL DISTRIBUTION OF REFLECTED SOLAR AND LONGWAVE 
RADIATION LEAVING THE EARTH. THE FPR SYSTEM CONSISTED OF FOUR DETECTORS, AN 
ANALOG-TO-DIGITAL CONVERTER. ANC A TAPE RECORDER, THE DETECTORS HAD A 
HEMISPHERIC FIELD OF VIEW OF 2 PI STER AND WERE MOUNTED ON THE SATB-LITE 
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BASEPLATE FACING EARTH. THE DETECTORS LS6D CCATED ALUMINUM DISCS AS A 
SENSING ELEMENT. TWO OF THE DISCS WERE WHITE AND RESPCNDED ONLY TO INFRARED 
ENERGY ( 7 TD 30 MICRONS) RADIATED FRCM THE EARTH AND ITS ATMOSPHERE. THE 
other two discs WERE PAINTED BLACK AM) HAD A 8RCADER BAND SENSITIVITY (0.3 
TO 30 MICRONS). TWO DISCS (CKE CF EACH TYRE) HAD A THERMISTOR BOLOMETER 
MOUNTED ON THE BACK SURFACE TO MEASURE THE DISC TEMPERATURE. THE OTHER TWO 
DISCS USED THERMOPILES. AN IDENTICAL EXPERIMENT WAS FLCWN ON [TOS 1. AND 
SIMILAR EXPERIMENTS WERE FLCWN CN ES5A 3, S, 7, AND 9. FCR A FULL 
DESCRIPTION OF THE FPR SYSTEM. SEE 'STUDIES IN ATMOSPHERIC ENERGETICS BASED 
ON AEROSPACE PROBINGS, ANNUAL REPORT - 1967,' PAGES 179 TO 189. DEPT, OF 
METEOROLOGY, UNIVERSITY OF WISCONSIN , MARCH 1968. THE FPR FUNCTIONED 
NORMALLY FROM LALNCH UNTIL MAY 29, 1971, WHEN THE INCREMENTAL TAPE RECORDER 
FAILED, RESULTING IN TOTAL DATA LCSS. DATA FRCM THIS EXPERIMENT ARE 
MAINTAINED ON MAGNETIC TAPE AT NOAA— NESS, SUITLANO, MC. 

REFERENCES 

113. 115, /C8, AND 72C. 


EXPERIMENT NAME- SCANNING RADIOMETER (SRI 


NSSDC ID 70-106A-03 


EXPERIMENT PERSONNEL 

PI - NESS staff NOAA-NESS SUITLAND, MD. 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 081971 

experiment brief description 

THE NOAA 1 SCANNING RADIOMETER (SR( SUBSYSTEM CCNSISTED OF TWO 
SCANNING RADIOMETERS, A DUAL SR PROCESSOR, AND TWO SR RECORDERS. THIS 
SUBSYSTEM PERMIT lEO THE DETERMINATION OF SURFACE TEMPERATURES OF T FE GROUND, 
THE SEA, OR CLOUC TOPS VIEWED BT THE RADIOMETER. THE RADIOMETER MEASURED 
REFLECTED RADIATION FROM THE E A R TH-A TM OSFHERE SYSTEM IN THE 0.52- TO 
0.73-M1CRON BAND DURING THE DAY AND EMITTED RADIATION FRCM THE EARTH AND ITS 
ATMOSPHERE IN THE 10.5- TO 12.5-MtCRCN BAND DURING THE DAY AND NIGHT. UNLIKE 
A CAMERA. THE SR DID NOT TAKE A PICTURE EUT INSTEAD FCRMED AN IMAGE USING A 
CONTINUOUSLY ROTATING MIRROR. THE MIRROR SCANNED THE EARTH'S SURFACE 
PERPENDICULAR TO THE SATELLITE'S CRBITAL PATH AT A RATE OF 4B RPM. AS THE 
SATELLITE PROGRESSED ALONG ITS CRBITAL PATH, EACH EOTATICN OF THE MIRROR 
PROVIDED ONE SCAN LINE OF PICTURE, RADIATION COLLECTED BY THE MIRROR WAS 
PASSED THROUGH A BEAM SPLITTER AND SPECTRAL FILTER TO FHOOUCE THE DESIRED 
SPECTRAL SEPARATION, UP TO TWO FULL ORBITS OF DATA (145 MIN) COULD BE STORED 
ON MAGNETIC TAPE FOR SUB5E0UENT TRANSMISSICN (1697.5 MHZ) TO AN ACQUISITION 
STATION. THE DATA COULD ALSO BE TRANSMITTED IN REAL TIME TO LOCAL APT 
STATIONS. ONCE TFE SIGNAL WAS RECEIVED BY THE GROUND STATION. A CONTINUOUS 
PICTURE WAS FORMED BY USING A FACSIMILE RECORDER WHOSE SCAN WAS IN PHASE 
WITH THE SATELLITE'S FORWARD MOTION. AT NOMINAL SPACECRAFT ALTITUDE 
(APPROXIMATELY 1 450 KM), THE RADIOMETER HAD A GHDUM3 RESOLUTION OF BETTER 
THAN 4 KM AT NADIR, THE HAOIGMETER WAS CAPABLE OF YIELDING RADIANCE 
TEMPERATURES BETWEEN 165 AND 330 DEG K TC AN ACCURACY OF 4 AND 1 DEC K, 
respectively. THE SR SUBSYSTEM FUNCTIONED NORMALLY UNTIL JANUARY 5. 1971, 
WHEN THE NUMBER 1 SCANNING RADICMETER BECAME INOPERATIVE OWING TO FAILURE OF 
THE SCANNING MIRROR MOTOR. THE REMAINING RADICMETER WAS PLACED IN A PARTIAL 
RECORD MODE AT TFE END OF JUNE 1971 AS A RESULT CF OVERHEATING IN THE 
spacecraft attitude control system, all CATA ACQUISITION CEASED AFTER AUGUST 
19, 1971, WHEN TFE SPACECRAFT WAS DEACTIVATED. DATA FRCM THIS EXPERIMENT ARE 

available THROUGH NOAA-NESS. SUITLAND, HD. 
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REFERENCES 


113t 115. 3C5. 318. 325. 558. 788. 813. AND 871. 

EXPERIMENT NAME- ADVANCED VIOICCN CAMERA SYSTEM CAVCSl NSSDC ID 70- 106A-04 


EXPERIMENT PERSONNQ^ 

PI - NESS STAFF NOAA-NESS SUITLAND, MD. 

OPERATING STATUS- INCPERABLE 

date last usable data recorded- 062271 

EXPERIMENT I EF DESCRIPTION 

THE NOAA 1 ADVANCED VIDICCN CAMERA SYSTEM lAVCS) WAS A HEOINOANT 
CAMERA AND TAPE RECORDER CCM01 NATION DESIGNED TO RECORD A SERIES OF 
WIDE-ANGLE. HIGH-RESOLOTI ON TELEVlStCN PICTURES OF THE EARTH AND ITS CLOUD 
COVER DURING DAYLIGHT. THE AVCS OPERATED IN THREE MOOES — RECORD. PLAYBACK, 
AND DIRECT READOUT, THE AVCS SYSTEM FOR NOAA 1 WAS ESSENTIALLY THE SAME 
AS THAT USED ON ALL AVCS-TCS SPACECR/¥=T (ESS A 3. 5. 7, AND 9). THE TWO MAJOR 
ELEMENTS OF THE SYSTEM WERE (I) THE CAMERA SENSCR ASSEMBLY, WHICH 
contained LENS, SHUTTER. GRAYSCALE CALIBRATOR. VIOICON, DEFLECTION YOKE, 
CAMERA ELECTRONICS MODULE, AN3 POWER CIRCUITS AND (2 > A PREAMPLIFIER FOR 
CONVERTING OPTICAL IMAGES I MO ELECTRICAL SIGNALS. THE E ARTH-QR I ENTEO CAMERA 
USED A lOa-OEG wide-angle lens (5.7-MM FCCAL LENGTH) WITH AN FX1.8 APERTURE 
AND A 2.5A-CM-0I AMETER VIDICCN WITH 833 SCAN LINES. A VIDEO FRAME CONSISTED 
OF 0,25-SEC OF blanked VIDEC. followed by 6.25 SEC OF VIDICDN SCAN VIDEO 
<833 LINES), AND A FINAL 0.25-SEC PERIOD OF BLANKED VIDEO. ELEVEN PICTURES 
WERE TAKEN AT 26(-5EC INTERVALS TO COVER THE SUNLIT PORTION OF THE EARTH 
(SUN ELEVATION GREATER THAN 15 OEG). THE TAPE RECORDER CCXJLD BE HEAD OUT 
BETWEEN PHOTOGRAPHIC CYCLES WITHOUT LOSING A PICTURE CR INTERRUPTING A 
SEQUENCE. AT NOMINAL SATELLITE ALTITUDE (1A50 KM), THE AVCS PICTURES COVERED 
A 3000- BY 3000-KM SQUARE WITH A GROUND RESOLUTION OF ABOJT 3 KM AT NADIR. 
THERE WAS A 50 PERCENT PICTLRE OVERLAP ALONG THE TRACK TO INSURE COMPLETE 
COVERAGE. THE RECORDER COULD STORE UP TO 38 PICTURES (THREE ORBITS OF DATA) 
[N A SINGLE STAHI-STOP OPERATION. THE EXPERIMENT OPERATeO NORMALLY AFTER 
LAUNCH UNTIL IT WAS PLACED CPERATI GNALLY OFF GN JUNE 22. 1971. WHEN 

OVERKEATING DEVELOPED IN THE SPACECRAFT ATTITUDE CCNTRGL SYSTEM, AND WAS 
NEVER REACTIVATED DURING THE SPACECRAFT'S REMAINING OPERATIONAL LIFETIME. 
DATA ARE HANDLED BY NOAA AND WILL EVENTUALLY BE AVAILABLE THROUGH THE 
NATIONAL CLIMATIC CENTER. ASHEVILLE. NORTH CARCLINA. 

REFERENCES 

101, 113. 115, 393, AND 788. 


EXPERIMENT NAME- AUTOMATIC PICTLRE TRANSMISSION (APT) NSSDC 10 70-106A-05 

SYSTEM 

EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-NESS SUITLAND, MO. 

OPERATING STATUS- INCPERABLE 

DATE LAST USABLE DATA RECORDED- 062C71 

EXPERIMENT BRIEF DESCRIPTION 

THE NOAA 1 AUTOMATIC PICTURE TRANSMISSION (AFT) EXPERIMENT WAS 
DESIGNED TO AUTOMATICALLY TAKE WIDE-ANGLE. SLOW SCAN TELEVISION PICTURES OF 
THE EARTH AND ITS CLOUD COVER DURING DAYLIGHT. THE PHCTOGRAPHI C OPERATIONS 
OF THE APT SUBSYSTEM WERE CCNTRCLLEO BY PROGRAM COMMANDS TRANSMITTED TO THE 
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SATELLITE BY THE COMMAND AND DATA ACCUISITION (CCA) STATIONS. A COMPLETE APT 
PICTURE SEQUENCE LASTED APPfiOXl MATELY 46 MIN. DURING WHICH IS PICTURES WERE 
TAKEN AT 260-SEC INTERVALS. THESE PICTURES WERE TRANSMITTED BY 137.62-MHZ 
REAL-TIME TRSNAMITTERS TO APT-EOUIPPEO GRCUNO STATIONS WITHIN COMMUNICATIONS 
RANGE OF THE SATELLITE. THE APT SUBSYSTEM FDR NDAA 1 WAS ESSENTIALLY THE 
SAME AS THAT USED ON THE APT-TOS SPACECRAFT (ESSA 2. 4, 6. AND 6). FOR NOAA 
1. THE MAJOR ELEMENTS OF THE SUBSYSTEM WERE THE CAMERA SENSOR ASSEMBLY, 

VIDEO AMPLIFIER. CAMERA ELECTRONICS MODULE. AND POWER CIRCUITS. THE 
EARTH-ORIENTED CAMERA USED A lOE-DEG (5.7-MM FOCAL LENGTH) WIDE-ANGLE LENS 
WITH A MAXIMUM APERTURE OF F/1 . 8 AND A 2 .S4-CM-0 I AME T E R VIOICON WITH 600 
SCAN LINES. AT THE NOMINAL SATELLITE ALTITUDE OF 1430 KM, EACH PICTURE 
COVERED APPROXIMATELY 3140 KM ACROSS THE TRACK AND 2400 KM ALONG THE TRACK 
WITH A GROUND RESOLUTION OF ABOUT 3 KM AT NADIR. THERE WAS AN APPROXIMATE 20 
PERCENT OVERLAP BETWEEN PICTURES ALONG THE TRACK TO INSURE COMPLETE 
COVERAGE. THE SYSTEM WAS PLACED OPERATIONALLY OFF CN JUNE 20. 1971, WHEN 
OVERHEATING DEVELOPED IN THE SPACECRAFT'S ATTITUDE CONTROL SYSTEM, AND WAS. 
NEVER REACTIVATED DURING THE SPACECRAFT'S REMAINING OPERATIONAL LIFETIME. 

APT DATA ARE INTENDED PRIMARILY FOR LOCAL OPERATIONAL USE WITHIN AN APT 
ACQUISITION STATION AND GENERALLY ARE NOT AVAILABLE FOR DISTHl BUT ION . 

REFERENCES 

72. 113. 115. 788, AND 87l. 
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SPACECRAFT COMMON NAME- 
ALTERNATE NAMES- 

ITOS-B 

PL-70IG 


NSSOC ID 7 1-09 IX 

ORBITAL INFORMATION 



OTHER INFORMATION 

ORBIT TYPE- 

EPOCH DATE- / / 

APOGEE- 

PERI GEE- 

PERIOO- 

INCL IN AT ION- 

DEC 


SPACECRAFT WT- 327. KG 

LAUNCH CATE- 10/21/71 
OPERAT I NG STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECQROED- 

SPACECRAFT PERSONNEL 
PM - W.W . JONES 

PS - I .L . GOLDBERG 


NA SA-GSFC 
NA SA-GSFC 

GREENBELT, MD . 
GREENSELT. MO. 


SPACECRAFT BRIEF DESCRIPTION 

THE ITOS-B METEOROLOGICAL SATELLITE WAS DESIGNED TO PROVIDE IMPROVED 
OPERATIONAL INFRARED AND VISUAL OBSERVATIONS OF EARTH CLOUD COVER FOR USE IN 
WEATHER ANALYSIS AND FORECASTING. SECONDARY CBJECTIVES INCLUDED OBTAINING 
BOTH SOLAR PROTON AND GLOBAL HEAT BALANCE DATA ON A DAILY BASIS. TO 
ACCOMPLISH THESE TASKS. THE SUN-S YNCHR ONCUS SPACBCRAFT CARRIED FOUR CAMERAS 
— TWO TELEVISION CAMERAS FOR AUTCMATIC PICTURE TRANSMISSION I APT ) AND TWO 
advanced VIDICON camera SYSTEM (AVCS) CAMERAS. IT ALSO CARRIED A 
LOW-RESOLUTION FLAT PLATE RADIOMETER. A SOLAR PROT CN MCNITOR. AND TWO 
SCANNING RADIOMETERS THAT NOT ONLY CCULO MEASURE EMITTED IR RADIATION BUT 
COLM_D ALSO SERVE AS A BACKUP SYSTEM FOR THE APT AND AVCS CAMERAS. THE NEARLY 
cubical SPACECRAFT MEASURED 1 BY I BY 1.2 M. THE TV CAMERAS AND INFRARED 
SENSORS WERE MOUNTED ON THE SATELLITE BASEPLATE WITH THEIR OPTICAL AXES 
DIRECTED VERTICALLY EARTHWARD. THE SATELLITE WAS EOUIPPED WITH THREE CURVED 
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SOLAR PANELS THAI HERE FOLDED DURING LAUNCH AND WERE TC HE OEPLOVEC AFTER 
ORBIT WAS ACHIEVED. EACH PANEL MEASURED OVER A .2 M IN LENGTH WHEN UNFOLDED 
AND WAS COVERED WITH 3420 SOLAR CELLS. EACH 2 BY 2 CM. A DYNAMICS AND 
ATTITUDE CONTROL SYSTEM WAS DESIGNED TC MAINTAIN DESIRED SPACECRAFT 
ORIENTATION THRO LGH GYROSCOPIC PRINCIPLES INCORPORATED INTO THE SATELLITE 
DESIGN, earth ORIENTATION WAS TC BE MAINTAINED BY TAKING ADVANTAGE PF THE 
PRECESSION INDUCED FROM A MCACNTUM FLYWHEEL SO THAT THE SATELLITE BODY 
PRECESSION RATE CF ONE REVCLLTI CN PER ORBIT WOULD PROVIDE THE DESIRED ’EARTH 
LOOKING* ATTITUDE. MINOR ADJUSTMENTS IN ATTITUDE AND ORIENTATION COULD BE 
MADE BY MEANS OF MAGNETIC COILS AND BY VARYING THE SPEED OF THE MOMENTUM 
flywheel. ITOS-B FAILED TO ACHIEVE A SUCCESSFUL EARTH ORBIT. A MALFUNCTION 
IN THE SECOND STAGE LAUNCH VEHICLE CAUSED THE SPACECRAFT TO REENTER THE 
EARTH’S ATMOSPeCRE ABOUT 1 HR AFTER LIFT-OFF. 

references 

ga, 90 , IOC. 101. i 02 . iia, 2 oe, 2 es. 393, 423, S40. 7 aa. and 93a. 


EXPERIMENT NAME- FLAT PLATE RADIOMETER <FPR> 


NSSDC id 71-091X-02 


EXPERIMENT PERSONNEL 

PI - V.E. SUOMI U CF WISCONSIN MADISON, WIS. 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECOROED- 

EXPERIMENT BRIEF DESCRIPTION 

THE ITQS-B FLAT PLATE RADIOMETER IFPR) SYSTEM WAS DESIGNED TP PRPVIDE 
A MEASUREMENT QF THE GLOBAL DISTRIBUTION OF REFLECTED SOLAR AND LONGWAVE 
HACIATIPN leaving the EARTH. THE FPR SYSTEM CONSISTED OF FOUR DETECTORS. AN 
AN ALOG-TO- DIGITAL CONVERTER, AND A TAPE RECORDER. THE DETECTORS HAD A 
PLANNED HEMISPHERIC FIELD OF VIEW OF 2 PI STER AND WERE MOUNTED ON THE 
SATELLITE BASEPLATE FACING EARTHWARD. THE DETECTORS WERE DESIGNED TO USE 
COATED ALUMINUM DISCS AS A SENSING ELEMENT. TWO OF THE DISCS WERE WHITE AND 
COULD RESPOND ONLY TO INFRARED ENERGY 17 TO 30 MICRONS) RADIATED FROM THE 
EARTH AND ITS ATMOSPHERE. THE OTHER TWO DISCS WERE PAINTED BLACK AND HAD A 
BROADER BAND SENSITIVITY 10.3 TC 30 MICRCKS). TWO DISCS lONE OF EACH TYPE) 
HAD A THERMISTOR BOLOMETER MOUNTED ON THE BACK SURFACE TO MEASURE THE DISC 
TEMPERATURE. T« OTHER TWO DISCS USED THERMOPILES. IDENTICAL EXPERIMENTS 
WERE FLOWN ON ITCS 1 AND NOAA 1. FOR A FULL OESCRIFTICN OF THE FPR SYSTEM. 
SEE ’STUDIES IN ATMOSPHERIC ENERGETICS BASED CN AEROSPACE PROBINGS. ANNUAL 
REPORT - 1967.’ PAGES 179 TC 189. DEFT, CF METEOROLOGY, UNIVERSITY OF 
WISCONSIN, MARCH 1968. ITOS-B FAILED TO ACHIEVE CRBIT, AND THE EXPERIMENT 
WAS NEVER ACTIVATED. 

REFERENCES 

114, 28S. ICa, 788, AND 938. 


experiment name- SCANNING RADIOMETER (SR) 


NSSDC ID 71-091X-03 


experiment PERSONNEL 

PI - NESS STAFF NOAA-NESS SUITLAND, MO. 

OPERATING STATUS- INOPERABLE 
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DATE LAST USABLE DATA RECCROEO- 


EXPERIMENT BRIEF DESCRIPTION 

THE ITQS-e SCANNING RAOICWEIER I SR) SUBSYSTEK CCNSISTED OF TWO 
SCANNING RAOIOMEIERSt A DUAL SR PROCESSCB. AND TWO SR RECORDERS. THIS 
SUBSYSTEM WOULD PERMIT THE OETEBMI NA II CN OF SURFACE TEMPERATURES OF THE 
GROUND. THE SEA. OR CLOUD TOPS VIEWED BY THE BADIGMETER. THE RADIOMETER 
could MEASURE REFLECTED RAOIATICN FRCM THE EARTH-ATMOSPHERE SYSTEM IN THE 
0.52- TO 0.73-MICRON BAND OCRING THE DAY AND EMITTED RADIATION FROM THE 
EARTH AND ITS ATMOSPHERE IN THE 10.5- TO 12.5-MICRCN BAND DURING CAY AND 
NIGHT. UNLIKE A CAMERA. THE SR COULD NOT TAKE A PICTURE BUT INSTEAD WAS TO 
FORM AN IMAGE USING A CONTINLOLSLY ROTATING MIHRCR. THE MIRROR WAS TO SCAN 
THE EARTH'S SURFACE PERPENDICULAR TO THE SATELLITE'S C0ITAL PATH AT A RATE 
OF 43 RPM. AS THE SATELLITE PROGRESSED ALONG ITS ORBITAL PATH. EACH ROTATION 
OF THE MIRROR WAS TO PROVIDE ONE SCAN LINE OF PICTURE. RADIATION COLLECTED 
BY THE MIRROR WAS TO BE PASSED THROUGH A BEAM SPLITTER AND SPECTRAL FILTER 
TO PRODUCE THE DESIRED SPECTRAL SEPAPATICN. UP TC TWO FULL ORBITS OF DATA 
C 145 MIN) COULD 8£ STORED CN MAGNETIC TAPE FOR SUBSEQUENT TRANSMISSION 
(16S7.5 MHZ) TO AN ACQUISITION STATION. THE DATA CCULO ALSO BE TRANSMITTED 
IN. REAL TIME TO LOCAL APT STATIONS. ONCE THE SIGNAL WAS RECEIVED BY THE 
GROUND STATION. A CONTINUOUS PICTURE WOULD BE FORMED BY USING A FACSIMILE 
RECORDER WHOSE SCAN WAS IN PHASE WITH THE SATELLITE'S FORWARD MDTICN. AT 
NOMINAL SPACECRAFT ALTITUDE {APPROXIMATELY 1460 KM). THE RADIOMETER HAD A 
planned ground RESOLUTION OF BETTER THAN 4 KM AT NADIR. THE RADIOMETER WAS 
DESIGNED TO YIELD RADIANCE TEMPERATURES BETWEEN 135 AND 330 DEG TO AN 
ACCURACY OF 4 AND 1 DEG K. RESPECTIVELY, ITQS-0 FAILED TO ACHIEVE ORBIT, AND 
THE EXPERIMENT WAS NEVER ACTIVATED. 

REFERENCES 

114, 2E5, Sie. 788. AND 933. 


EXPERIMENT NAME- ADVANCED VIOICON CAMERA SYSTEM NSSDC 10 71-091X-04 

( AVCS ) 

EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-NESS SUITLANO, MD. 

OPERATING STATUS- INCPERABLE 

DATE LAST USABLE DATA RECORDEO- 

eXPERIMENT BRIEF DESCRIPTION 

THE ITOS-e ADVANCED VIDICCN SYSTEM (AVCS) WAS A REDUNDANT CAMERA 
AND TAPE RECORDER COMBINATION DESIGNED TC RECORD A SERIES OF WIDE-ANGLE, 
HIGH-RESOLUTION TELEVISION PICTLRES CF THE EARTH AND ITS CLOUD COVER DURING 

DAYLIGHT. THE AVCS WAS TO OPERATE IN THREE M GOES RECORD. PLAYBACK, AND 

DIRECT READOUT. THE AVCS SYSTEM FOR ITOS-B WAS ESSENTIALLY THE SAME AS 
THAT USED ON ALL AVCS-TOS SPACECRAFT I ESSA 3, 5. 7. ANU 9). THE TWO MAJOR 
ELEMENTS OF THE SYSTEM WERE II) TFE CAMERA SENSCR ASSEMBLY, WHICH 
CONTAINED LENS. SHUTTER. GRAYSCALE CALIBRATOR, VIDICCN, DEFLECTION YOKE, 
CAMERA ELECTRONICS MODULE, AND POWER CIRCUITS AND (2) A PREAMPLIFIER FOR 
CONVERTING OPTICAL IMAGES INTO ELECTRICAL SIGNALS. THE E ART H-OHI EMTEO CAMERA 
WAS TO USE A lOa-DEG WIDE-ANGLE LENS (5.7-MM FOCAL LENGTH) WITH AN F/i.B 
APERTURE AND A 2 .54-CM-O lAMETER VIDICCN WITH 833 SCAN LINES. A VIDEO FRAME 
WAS TO CONSIST OF 0.25 SEC CF BLANKED VIDEO, FOLLOWED BY 6.25 SEC OF VIDICON 
SCAN VIDEO (333 LINES). AND A FINAL O. 25 -SEC PERIOD OF BLANKED VIDEO, ELEVEN 
PICTURES were to be TAKEN AT 260-SEC INTERVALS TC COVER THE SUNLIT PORTION 
OF THE EARTH (SUN ELEVATION GREATER THAN 15 DEG). THE TAPE RECORDER COULD BE 
READ OUT BETWEEN PHOTOGRAPHIC CYCLES WITHOUT LCSING A PICTURE OR 
INTERRUPTING A SEQUENCE. AT A PLANNED SPACECRAFT ALTITUDE OF 1460 KM. AN 
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AVCS PICTURE WAS TO COVER A 3000- BY 3000-KM SQUARE WITH A GROUND RESOLUTION 
OF ABOUT 3 KH AT NADIR. THERE WAS TO BE A 50 PERCENT PICTURE OVERLAP ALONG 
the track to INSLRE COMPLETE COVERAGE, TFE TAPE RECORCER COULD STORE UP TO 
38 PICTURES (THREE ORBITS OF DATA) IN A SINGLE START-STOP OPERATION. THE 
AVCS WAS NEVER ACTIVATED BECALSE ITOS-B FAILED TC ACHIEVE A SUCCESSFUL EARTH 
ORBIT. 

REFERENCES 

101. 114. £8S. 788. AND 938. 


EXPERIMENT NAME- AUTOMATIC PICTURE TRANSMISSION lAPTl NSSOC ID 71-091X-05 

SYSTEM 

EXPERIMENT PERSONNEL 

PI - NESS staff noaa-ness suitland, mo. 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDEO- 

EXPERIMENT BRIEF DESCRIPTION 

THE ITOS-B AUTOMATIC PICTURE TRANSMISSION CAPTl EXPERIMENT WAS 
DESIGNED TO AUTOMATICALLY TAKE klOE-ANGLE. SLCW-SCAN TELEVISION PICTURES OF 
THE EARTH AND ITS CLOUD COVER DURING DAYLIGHT FOR USE IN LOCAL WEATHER 
ANALYSIS AND FORECASTING. THE PHOTOGRAPHIC OPERATI CNS CF THE APT SUBSYSTEM 
WERE TO BE CONTROLLED BY PROGRAM COMMANDS TRANSMITTED TO THE SATELLITE BY 
THE COMMAND AND DATA ACOUISITICN (COAI STATICNS. A CCMPLETE APT PICTURE 
SEQUENCE WAS TO LAST APPROXIMATELY 46 MIN. DURING WHICH TIME li PICTURES 
WERE TO BE TAKEN AT 260-SEC INTERVALS, THESE PICTURES WERE THEN TO BE 
TRANSMITTED IN REAL TIME TO APT-EQUIPPED GROUND STATICNS WITHIN 
COMMUNICATION RANGE OF THE SATELLITE. THE APT SUBSYSTEM FOR ITOS-B WAS 
ESSENTIALLY THE SAME AS THAT USED ON THE APT-TCS SPACECRAFT (ESSA 2, 4. 6, 

AND 81. THE MAJOR ELEMENTS CF THE SUBSYSTEM WERE THE CAMERA SENSOR ASSEMBLY, 
VIDEO AMPLIFIER. CAMERA ELECTRONICS MODULE. AND POWER CIRCUITS. THE 
EARTH-ORIENTED CAMERA HAD A 108-DEG (5.7-MM FOCAL LENGTH) WIDE-ANGLE LENS 
WITH 600 SCAN LINES. AT THE NOMINAL SATELLITE ALTITUDE OF 1460 KM, EACH 
PICTURE WAS TO CCVER APPROXIMATELY 3 14 0 KM ACROSS THE TRACK AND 2400 KM 
ALONG THE TRACK WITH A GROUND RESOLUTICN OF ABOUT 3 KM AT NADIR. THERE WAS 
TO BE APPRQXIMAT ELY 20 PERCENT CVERLAP BETWEEN PICTURES ALONG THE TRACK TO 
INSURE COMPLETE COVERAGE. THE APT EXPERIMENT WAS NEVER ACTIVATED BECAUSE THE 
SATELLITE FAILED TO ACHIEVE ORBIT. 

REFERENCES 

114, 285, 7EE. AND 93E. 


***** ********************************** *********** 


SPACECRAFT COMMON NAME- I TOS-C 
ALTERNATE NAMES- PL- 7011 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- / / 

APOGEE- 1460,00 KM ALT 


NSSOC ID ITOS-C 


OTHER IdfORMATION 

SPACECRAFT WT- 327, KG 

LAUNCH DATE- / / 

OPERATING STATUS- STORED 
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PERICEE- 14CC.C0 KM ALT 
PERIOD- 11£»2 MN 
INCLINATION- 1C 1.7 DEG 

SPACECRAFT PERSONNEL 

_ w .W • JONES NASA— GSFC GREEN6ELT. MD. 

P3 _ I ,L . GOLDBERG NASA— GSFC GREENBELT. MO. 

SPACECRAFT BRIEF DESCRIPTION 

THE PRIMARY OBJECTIVES OF THE ITQS-C METEOKOLOG IC AL SATELLITE ARE TO 
PROVIDE IMPROVED OPERATIONAL INFRARED ANC VISUAL OBSERVATIONS OF EARTH CLOUD 
dVER FOR USE IN WEATHER ANALYSIS AND FORECASTING. SECCNCARY OBJECTIVES 
INCLUDE PROVIDING BOTH SOLAR PROTON AND GLOBAL HEAT BALANCE DATA ON A 
REGULAR DAILY BASIS. TO ACCCMPLISH THESE TASKS. THE SUN-SYNCHRONOUS 

SPACECRAFT WILL CARRY FOUR CAMERAS TWO TELEVISION CAMERAS FOR AUTOMATIC 

PICTURE transmission (APTI AND TWO ADVANCED VIOICON CAMERA SYSTEM I AV CS I 
CAMERAS. IT WILL ALSO CARRY A LC W-RE SOLUTI CN FLAT PLATE RADIOMETER. A SOLAR 
PROTON MONITOR. AND TWO SCANNING RADIOMETERS THAT NOT CNLY CAN MEASURE 
EMITTED IR RADIATION OUT CAN ALSO SERVE AS A BACKUP SYSTEM FOR THE APT AND 
AVCS CAMERAS. THE NEARLY CUBICAL SPACECRAFT MEASURES I BY I BY 1.2 M. THE TV 
CAMERAS AND INFRARED SENSORS ARE MOUNTED ON THE SATELLITE BASEPLATE WITH 
THEIR OPTICAL AXES DIRECTED VERTICALLY EARTHWARD. THE SATELLITE IS EQUIPPED 
WITH THREE CURVED SOLAR PANELS THAT WILL BE FOLDED DURING LAUNCH AND 
DEPLOYED AFTER ORBIT IS ACHIEVED. EACH PANEL MEASURES OVER 4.2 M IN LENGTH 
WHEN UNFOLDED ANC IS COVERED WITH 3420 SOLAR CELLS. EACH MEASURING 2 BY 2 
CM. THE ITOS-C DYNAMICS AND ATTITUDE CONTROL SYSTEM WILL MAINTAIN DESIRED 
SPACECRAFT ORIENTATION THROUGH GYROSCOPIC PRINCIPLES INCORPORATED INTO THE 
SATELLITE DESIGN. EARTH ORIENTATION OF THE SATELLITE EOOY WILL BE MAINTAINED 
BY TAKING ADVANTAGE OF THE PRECESSION INDUCED FRCM A MOMENTUM FLYWFEEL SU 
THAT THE SATELLITE BODY PRECESSION RATE OF ONE REVOLUTION PER ORBIT WILL 
PROVIDE THE DESIRED 'EARTH LCOKlNCi' ATTITUDE. MINOR ADJUSTMENTS IN ATTITUDE 
AND ORIENTATION WILL BE MADE BY MEANS OF MAGNETIC COILS AND BY VARYING THE 
SPEED OF the MOMENTUM FLYWHEEL. THE SATELLITE HAD BEEN SCHEDULED FOR LAUNCH 
IN FEBRUARY 1972. HOWEVER, OWING TO LONG DELAYS IN EQUIPPING THE LAUNCH 
VEHICLE WITH AN ONBOARD INERTIAL GUIDANCE COMPUTER, THE LAUNCH WAS CANCELLED 
AND THE SATELLITE WAS PLACED IN STORAGE. IT WILL BE REPLACED IN THE LAUNCH 
SEQU&tCe BY THE MORE SOPHISTICATED ITOS-D SATELLITE, WHICH IS SCHEDULED FOR 
LAUNCH IN THE FALL OF 1972. ITOS-C WILL BE REFITTED WITH IMPROVED 
INSTRUMENTATION AND WILL SERVE AS A BACKUP FOR ITOS-D. ITOS-C WILL BE 
LAUNCHED SOMETIME AFTER ITDS-D SUCCESSFULLY ATTAINS ORBIT. 

REFERENCES 

98. 99, lot. lOl. 102. 114. 116. 272, 285. 540. 788. AND 938. 


EXPERIMENT NAME- FLAT PLATE RADIOMETER IFPRl 


NSSOC ID ITOS-C -02 


experiment PERSONNEL , 

PI — V.E. SUOMI U CF WISCONSIN MADISON. WIS. 

OPERATING STATUS- PLANNED 
EXPERIMENT BRIEF DESCRIPTION 

THE ITOS-C FLAT PLATE RADIOMETER <FPR) SYSTEM IS DESIGNED TO PROVIDE A 
MEASUREMENT OF THE GLOBAL DISTRIBUTION OF REFLECTED SOLAR AND LONGWAVE 
RADIATION LEAVING THE EARTH. THE FPR SYSTEM CONSISTS CF FOUR DETECTORS. AN 
AN ALQG-TO- DIGITAL CONVERTER, ANC A TAPE RECORDER. THE DETECTORS HAVE A 
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HEMISPHERIC FIELC CF VIEW OF 2 FI ST ER AND ARE MCUNTED QN THE SATELLITE 
BASEPLATE FACING EARTHWARD. THE OETECTORS USE CCAT ED ALUMINUM DISCS AS A 
SENSING ELEMENT. TWO OF THE DISCS ARE WHITE AND RESPOND QNLV TO INFRARED 
ENERGY 17 TO 30 MICRONS) RADIATED FRCM THE EARTH AND ITS ATMOSPHERE. THE 
OTHER Two DISCS ARE PAINTED BLACK AND HAVE A BROADER E AND SENSITIVITY (0.3 
TO 30 MICRONS). TWO DISCS (CNE CF EACH TYPE) HAVE A THERMISTOR BOLOMETER 
MOUNTED ON THE BACK SURFACE TO MEASURE THE DISC TEMPERATURE. THE OTHER TWO 
DISCS USE THERMOPILES. AN IDENTICAL EXPERIMENT WAS FLCWN ON NOAA 1 AND ITQS 
I AND SIMILAR EXPERIMENTS WERE FLCWN ON ESSA 3. S« 7. AND 9. FOR A FULL 
DESCRIPTION OF THE FPR SYSTEM. SEE ‘STUDIES IN ATMCP3HERIC ENERGETICS BASED 
ON AEROSPACE PROBINGS. ANNUAL REPORT - 1 967, • PAGES 179 TO 189. DEPT. OF 

METEOROLOGY, UNIVERSITY OF WISCCN51N, MARCH 1960. WHEN ITOS-C IS LAUNCHED. 
DATA FROM THIS EXPERIMENT WILL BE MAINTAINED AT NOAA-NESS. SUITLAND. MO. 

REFERENCES 

114, 28E, JCE. 788, AND 938. 


experiment name- SCANNING RAOICMETER (SR) 


NS50C ID ITOS-C -03 


EXPERIMENT PERSONNEL 

“ NESS STAFF NOAA-NESS SUITLAND. MO. 

OPERATING STATUS- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE ITOS-C SCANNING RADIOMETER (SR) SUBSYSTEM CONSISTS OF TWO SCANNING 
RADIOMETERS. A DUAL SR PROCESSOR. AND TWC SR RECCHDERS, THIS SUBSYSTEM WILL 
PERMIT THE DETERMINATION OF SURFACE lEMPERATURES OF TFE GROUND, THE SEA, OH 
CLOUD TOPS VIEWEC BY THE RAOICMETER. THE RAOICMETER WILL MEASURE REFLECTED 
RADIATION FROM THE EAR TH-A TMOSPHERE SYSTEM IN THE 0.52- TO 0. 73-MICRON BAND 

DURING THE DAY AND EMITTED RADIATION FRCM THE EARTH AND ITS ATMOSPHERE IN 

THE 10.5- TO 12, E-MICRON BAM) DURING DAY AND NIGHT. UNLIKE A CAMERA. THE SR . 
DOES NOT TAKE A PICTURE BUT INSTEAD FORMS AN IMAGE USING A CONTINUOUSLY 
ROTATING MIRROR. THE MIRROR WILL SCAN THE EARTH'S SURFACE PERPENDICULAR TO 
THE SATELLITE'S ORBITAL PATH AT A RATE OF 48 RFM. AS THE SATELLITE 
PROGRESSES ALONG ITS ORBITAL PATH, EACH fiCTATICN OF THE MIRROR WILL PROVIDE 
ONE SCAN LINE OF PICTURE. RADIATICN COLLECTED BY THE MIRROR WILL BE PASSED 
THROUGH A BEAM SPLITTER AND SPECTRAL FILTER TO PROIXICE THE DESIRED SPECTRAL 

SEPARATION. UP TC TWO FULL CR8IIS OF DATA (145 MIN) CAN 8E STORED ON 

magnetic TAPE FOR SUBSEOUENT TRANSMISSION (1697.5 »(Z) TC An ACQUISITION 
STATION. THE DATA CAN ALSO BE TRANSMITTED IN REAL TIME TO LOCAL APT 
STATIONS. ONCE THE SIGNAL IS RECEIVED BY THE GROUND STATION, A CONTINUOUS 
PICTURE CAN BE FORMED BY USING A FACSIMILE RECCROEE WHOSE SCAN IS IN PHASE 
WITH THE SATELLITE'S FORWARD MOTION. AT ^ PLANNED SPACECRAFT ALTITUDE OF 
1460 KM, THE RADIOMETER WILL HAVE A GROUND RESOLUTION OF BETTER THAN 4 KM AT 
NADIR- THE RADIOMETER IS DESIGNED TO YIELD RADIANCE TEMPERATURES BETWEEN 103 
AND 330 DEG K TO AN ACCURACY OF 4 AND I DEG K. RESPECTIVELY, WHEN ITDS-C IS 
LAUNCHED, DATA FROM THE EXPERIMfENT WILL EE AVAILABLE THROUGH NOAA-NESS. 
SUITLAND, MO. 

references 

114. 116. 2£5. 318. AND 938. 


EXPERIMENT NAME- ADVANCED VIDICCN CAMERA SYSTEM! 
(AVCSl 


NSSOC ID ITOS-C -04 
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NOA/l-NF S3 


SUITLANO. MD. 


EXPERIMtNT 
P t - 


PERSONNEL 
NESS STAFF 


UPFRAT l.NG STATUS- PLANNED 


EXPERIMENT BRIEF' DESCRIPTION 

THE ITOS-C ADVANCED V I DI C C N CA»«:RA SYSTEM < AVCS ) IS A REDUNDANT 
CAMERA AND tape recorder CCMfUNATIQN DESIGNED TO RECOPE A SERIES OF 
WlCE-ANGLEt HIGH-RESOLUTION TFLEVISICN PICTURES CF THE EARTH AND ITS CLOUD 
COVER DURING DAYLIGHT, THE AVCS MILL OPERATE IN THREE MODES — RECORD, 
playback, and DIRECT READOUT. THE SYSTEM IS ESSENTIALLY T Hl- SAME AS THAT 
USED ON ALL AVC5-TDS SPACECRAFT (ESSA 3. 5, ?, AND 9). FOR ITTS-C. THE TWO 
MAJ--R ELEMENTS OF THE SYSTEM ARE ID THE CAMERA SENSOR ASSEMBLY. WHICH 
CONTAINS LENS, SFGTTER, GRAYSCALE CALIBRATOR. VICICON, DEFLECTION YOKE. 
CAMERA FLECTRCINICS MODULE, AND POWER CIRCUITS AND (2) A PREAMPLIFIER FOR 
CONVERTING OPTICAL IMAGES INTO ELECTRICAL SIGNALS, THE EARTH-ORIENTED CAMERA 
WILL USE A 108-DEG WIDE-ANGLE LENS (S. 7-MM FCCAL LENGTH) WITH AN F/1.8 
APERTURE AND A 2 . 54-C M-D I A ME TE R VIDICON WITH 833 SCAN LINES. A VIDEO FRAME 
WILL CONSIST OF C,25 SEC OF BLANKED VI DEC. FCLLOMEC BY 6.25 SEC OF VIOtCON 
SCAN VIDEO (833 LINES). AND A FINAL 0.25-SEC PERIOD OF BLANKED VIDEO. ELEVEN 
PICTURES WILL BE TAKEN AT 2EC-SEC INTERVALS TO CCVER THE SUNLIT PORTION OF 
THE EARTH ISUN ELEVATION GREATER THAN 15 OEG ) . THE TAPE RECORDER WILL BE 
READ OUT BETWEEN PHOTOGRAPHIC CYCLES W I THCUT LOSING A PICTURE OR 
INTERRUPTING A SEQUENCE. AT A PLANNED SATELLITE ALTITUDE OF 1460 KM, AVCS 
PICTURES WILL CCVER A 3000- BY 3000-KM SQUARE WITH A GROUND RESOLUTION OF 
ABOUT 3 KM AT NADIR. THERE WILL BE A 50 PERCENT PICTURE OVERLAP ALONG THE 
TRACK TO INSURE CCMPLETE COVERAGE. THE TAPE RECORDER WILL STORE UP TO 30 
PICTURES I THREE ORBITS OF DATA) IN A SINGLE START-STOP OPERATION. AFTER 
ITOS-C IS launched, data FPCM THE EXPERIMENT WILL BE HANDLED BY MO AA AND 
EVENTUALLY WILL EE MADE AVAILABLE THROUGH THE NATIONAL CLIMATIC CENTER, 
ASHEVILLE. NORTH CAROLINA. 


REFERENCES 

101. 114, 116, 265, 7E8. AND 938. 


EXPERIMENT NAME- AUTOMATIC PICTURE TRANSMISSION (APT) 
SYSTEM 


NSSOC ID ITOS-C -05 


EXPERIMENT PERSONNEL 

PI _ NESS STAFF NOAA-NESS SUITLAND. MD. 


OPERATING STATES- PLANNED 
EXPERIMENT BRIEF DESCRIPTION 

THE ITOS-C AUTOMATIC PICTURE TRANS MISSION (AFT) EXPERIMENT IS DESIGNED 
TO AUTOMATICALLY TAKE WIDE-ANGLE. SLCW SCAN TELEVISION PICTURES OF THE EARTH 
AND ITS CLOUD CCVER DURING DAYLIGHT FOR USE IN LOCAL WEATHER ANALYSIS AND 
FORECASTING. THE PHOTOGRAPHIC OPERATIONS OF THE APT SUESYSTEM WILL BE 
CONTROLLED BY PROGRAM COMMANDS TRANSMITTED TC THE SATELLITE BY THE COMMAND 
AND DATA ACQUISITION ICOA) STATIONS. A CCMPLETE APT PICTURE SEQUENCE WILL 
LAST APPROXIMATELY 46 MIN, DURING WHICH 11 PICTURES WILL BE TAKEN AT 260— SEC 
INTERVALS. THESE PICTURES WILL BE TRANSMITTED IN REAL TIME TO APT— EQUIPPED 
GROUND STATIONS WITHIN CO M MLNI C AT 1 CNS RANGE CF THE SATELLITE. THE APT 
SUBSYSTEM FOR ITCS-C 15 ESSENTIALLY THE SAME AS, THAT USED ON THE APT-TOS 
SPACECRAFT (ESSA 2. 4, 6. AND 8). FOR ITCS, THE MAJOR ELEMENTS OF THE 
SUBSYSTEM ARE THE CAMERA SENSOR ASSEMBLY. VIDEO AMH_IFIER, CAMERA 
ELECTRONICS MODULE, AND POWER CIRCUITS. THE E ARTH- CR I ENTEO CAMERA HILL USE A 
lOe-DEG (5. 7-MM FOCAL LENGTH) WIDE-ANGLE LENS WITH A MAXIMUM APERTURE OF 
F/l.S AND A 2.54-CM-OIAMETeR VIDICON WITH 600 SCAN LINES. AT A PLANNED 
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SATtLLlTfc ALTITUCE HF 1 AC 0 K)», EACH PICTURE ^>ILL C CV E P APPROXIMATELY 3140 KM 
ACROSS THE TRACK AND 240C K I* ALCNG THE TRACK WITH A G P CU ND RESOLUTION OF 
ABOUT 3 KM AT NAEIR. THERE »1LL BE AK APFRCXINiATE 20 PERCENT OVERLAP BETWEEN 
PICTURES ALONG TFE TRACK TO INSURE CCMPLETE CCVERAGE. APT DATA OBTAINED 
AFTER 1T05-C IS LAUNCHED WILL BE INTENDED PRIMARILY FCR OPERATIONAL USE 
WITHIN A LOCAL APT ACOUISITICN 5TATICN ANO GENE7RALLY WILL NOT BE MADE 
AVAILABLE FOR DI 5TR lOUTION. 

references 

114, 116, EEE. 766, AND, S38, 




SPACECRAFT COMMON NAME- ITOS-D NSSOC ID ITC3-D 

ALTERNATE NAMES- PL-701J, NOAA 2 

CRBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- / / 

APOGEE- 146C.00 KM ALT 
PERIGEE- 1460.00 KM ALT 
PERIOD- 116.2 MIN 
INCLINATION- I Cl. 7 DEG 

SPACECRAFT PERSONNEL 
PM - J . SARGENT 

PS - I .L . GOLDBERG 

SPACECRAFT BRIEF DESCRIPTION 

ITOS-D IS TFE FIRST IN A SERIES OF RECCNFIGURED TIRrjS-M SATELLITES 
THAT WILL OF LAUNCHED WITH NEW METEOROLOGICAL SENSORS CN BOARD TO EXPAND THE 
OPERATIONAL CAPAEILITY OF THE ITOS SYSTEM. THE PRIMARY OBJECTIVES OF THE 
TTOS-O METEOROLOGICAL SATELLITE ARE TO PROVIDE GLOEAL DAYTIME AiJQ NIGHTTIME 
DIRECT READOUT CLOUDCOVER DATA CN A DAILY BASIS. THE SUN-SYNCHRONOUS 
SPACECRAFT WILL ALSO BE CAPABLE OF SUPPLYING GLOBAL ATMOSPHERIC TEMPERATURE 
SOUNDINGS ANO VERY HIGH HESCLUTICN INFRARED CLCUDCCVER DATA pn r SELECTED 
AREAS IN EITHER A DIRECT READOUT OR A TAPE RECORDER MCOE. A SECONDARY 
OBJECTIVE IS TO OBTAIN GLOBAL SCLAR PROTCN FLUX DATA CN A ROUTINE DAILY 
EASTS. THE PRIMARY SENSORS CCNSTST OF A VERY HIGH RESCLUTION RADIOMETER 
IVHRR), A VERTICAL TEMPERATURE PROFILE RADIOMETER IVTPR), AND A SCANNING 
RADIOMETER (SR), THE VHRR , VTPR , AND SR APE MOUNTED CN THE SATELLITE 
BASEPLATE WITH T FE I R OPTICAL AXES DIRECTED VERTICALLY EARTHWARD. TFE NEARLY 
CUBICAL SPACECRAFT MEASURES 1 BY 1 BY 1.2 M. THE SATELLITE IS EQUIPPED WITH 
THREE CURVED SOLAR PANELS THAT WILL E FCLOED DURING LAUNCH ANO DEPLOYED 
AFTER ORBIT IS ACHIEVED. EACH PANEL MEASURES OVER 4.2 M IN LENGTH WHEN 
UNFOLDED ANO IS COVERED WITH 3420 SOLAR CELLS MEASURING 2 BY 2 CM. THE 
ITUS— O DYNAMICS ANO ATTITUDE CONTROL SYSTEM WILL MAINTAIN DESIRED SPACECRAFT 
ORIENTATION THRO LGH GYROSCOPIC PRINCIPLES INCCRFCRATED INTO THE SATELLITE 
DESIGN. EARTH OR lENTATICN CF THE SATELLITE dCOY WILL BE maintAI''IED BY TAKING 
ADVANTAGE OF TFE PRECESSION INDUCED FROM A MOMENTUM FLYWHEEL SO THAT THE 
SATELLITE BODY PRECESSION RATE OF ONE REVCLUTICN PER ORBIT WILL PROVIDE THE 
desired 'EARTH I COK ING • ATTITUDE. MINOR ADJUSTMENTS IN ATTITUDE AND 
ORIENTATION WILL BE MADE BY MEANS OF MAGNETIC CCILS AND BY VARYING THE SPEED 
OF THE MOMENTUM FLYWHEEL. 


OTHER INFCRMATION 

SPACECRAFT WT- 409. KG 

LAUNCH CATE- 09/00/72 
OPERATING STATUS- PLAN^)ED 


NASA-GSFC GREENBELT. MO. 

NASA-GSFC GPEENBELT, MD. 
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ReFERENCES 

t06. 107. ice. 109. 

792. 


117. 113. 119. 120. 195. 257, 272. 716. 7B3, ANO 


experiment name- scanning RAOICHETEC < SR 1 


NSSDC 10 ITOS-D -02 


experiment PERSONNEL 

Pt - NESS STAFF NQAA-NESS 

OPERATING STATUS- PLANNED 


SUITLANO. MD. 


EXPERIMENT BRIEF DESCRIPTION 

THE ITOS-D SCANNING RADIOMETER I SR ) SUBSYSTEM WILL CONSIST OF TWO 
SCANNING RADIOMETERS, A DUAL SR PROCESSOR , AND TWO SR RECORDERS. THIS 
SUBSYSTEM WILL PERMIT THE DETERMINATION CF SURFACE TEMPERATURES OF THE 
GROUND, the SEA, OR CLOUD TOPS VIEWED BY THE RADICMETER. THE RADIOMETER WILL 
MEASURE REFLECTED RADIATION FROM THE EARTH ATMOSPHERE SYSTEM IN THE 0.52- TO 
0,73-MICRON BAND DURING THE DAY AND EMITTED RADIATION FRCH THE EARTH AND ITS 
ATMOSPHERE IN THE 10.5- TO I2.5-MICRCN BAND DURING THE DAY AND NIGHT. UNLIKE 
A CAMERA, the SR WILL NOT TAKE A PICTURE 6UT INSTEAD WILL FORM AN IMAGE 
USING A CONTINUOUSLY ROTATING MIRROR. THE MIRROR WILL SCAN THE EARTH'S 
SURFACE PERPENDICULAR TO THE SATELLITE'S ORBITAL PATH AT A RATE OF AS RPM . 

AS the SATELLITE PROGRESSES ALONG ITS ORBITAL PATH, EACH ROTATION OF THE 
MIRROR WILL PROVIDE ONE SCAN LINE PICTURE. RACIATICN COLLECTED BY THE 
MIRROR WILL BE PASSED THROUGH A BEAM SPLITTER AND SPECTRAL FILTER TO PRODUCE 
THE DESIRED SPECTRAL SEPARATION. UP TO TWO FULL CRBITS OF DATA I1A5 MIN) CAN 
BE STORED ON MAGNETIC TAPE FOR 5UBSECUENT TRANSMISSION 11697.5 MHZ) TO AN 
ACQUISITION STATION. THE DATA CAN ALSO BE TRANSMITTED IN REAL TIME TO LOCAL 
APT STATIONS. ONCE THE SIGNAL IS RECEIVED BY THE GROUND STATION, A 
CONTINUOUS PICTURE WILL BE FORMED BY USING A FACSIMILE RECORDER WHOSE SCAN 
IS IN PHASE WITH THE SATELLITE'S FORWARD MOTION. AT A PLANNED SPACECRAFT 
ALTITUDE OF IA60 KM, THE RADIOMETER WILL HAVE A GRCUNC RESOLUTION OF EETTER 
THAN A KM AT NADIR. THE RADICMETER WILL EE CAPABLE OF YIELDING RADIANCE 
TEMPERATURES BETWEEN 185 AND 330 DEG K TO AN ACCURACY CF 4 AND 1 DEG K. 
RESPECTIVELY. ALL OPERATIONAL DATA FROM THIS EXPERIMENT WILL BE HANDLED BY 
NOAA AND EVENTUALLY ARCHIVED AT THE NATICNAL CLIMATIC CENTER, ASHEVILLE, 
NORTH CAROLINA. IDENTICAL EXPERIMENTS WILL BE FLCWN ON ITOS-E. -F. AND -G. 


REFERENCES 

106. 109. 117, 119, 120, 195. 579, AND 792. 


EXPERIMENT NAME- VERY HIGH RESCLLTICN RADICMETER IVHRR) NSSDC ID lTOS-0 -03 


EXPERIMENT PERSONNEL 

PI — NESS STAFF NOAA— NESS SUITLAND. MD. 

OPERATING STATUS- PLANNED 
EXPERIMENT BRIEF DESCRIPTION 

THE ITOS-O VERY HIGH RESOLUTION RADICMETER (VHRP) EXPERIMENT IS 
DESIGNED TO CONTINUOUSLY MEASURE SURFACE TEMPERATURES CF THE EARTH. SEA, AND 
CLOUD TOPS IN DAYLIGHT AS WELL AS AT NIGHT AND TO TRANSMIT THE TEMPERATURE 
DATA IN REAL TIME TO COMMAND AND DATA ACCUISITION (CD A) STATIONS THROUGHOUT 
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THE WORLD FOR USE IN LOCAL HEATHER FORECASTING. THE SPACECRAFT CAN ALSO BE 
PROGRAHI4EO TO RECORD UP TO S MIN OF DATA FOR REMOTE AREAS WHERE NO CDA 
STATIONS ARE WITHIN RANGE CF THE SPACECRAFT. WITH THE RECORDED DATA BEING 
PLAYED BACK TO TEE NEXT CDA STATION THAT THE SPACECRAFT PASSES- THE 
EXPERIMENT WILL INCLUDE TWO SCANNING RADIOMETERS. A MAGNETIC TAPE RECORDER, 
AND ASSOCIATED ELECTRONICS. THE TWO-CHANNEL VHRR WILL CPEHATE SIMILARLY TO 
THE SCANNING HAOICMETER (SRI BUT WITH MUCH GREATER RESOLUTION tO.9 KM 
COMPARED TO 4 KM FOR THE SR AT NADIR). ONE VHRR CHANNEL WILL MEASURE 
REFLECTED VISUAL RADIATION FROM CLOUD TOPS IN THE LIMITED SPECTRAL RANGE OF 
0.6 TO 0.7 MICRON. THIS WILL PROVIDE MORE CONTRAST THAN THE SR BETWEEN THE 
EARTH AND CLOUDS BY REDUCING THE EFFECT CF HA2E. THE SECOND CHANNEL WILL 
MEASURE INFRARED RADIATION EMITTED FROM THE EARTH, SEA, AND CLOUD TOPS IN 
THE 10.5- TO 12.S-M1CR0N REGION. THIS SPECTRAL REGION PERMITS BOTH DAYTIME 
AND NIGHTTIME RADIANCE MEASUREMENTS. THE VHRR WILL FCPM AN IMAGE BY USING A 
SCANNING MIRROR TECHNIQUE SIMILAR To THE SR EXCEPT THAT BOTH RADIOMETERS 
WILL OPERATE S IM LL TANEOUSL Y . AS THE SATELLITE PROCEEDS IN ITS ORBIT, THE 
400-RPM REVOLVING MIRRORS WILL SCAN THE EARTH'S SURFACE IBO DEG OUT OF PHASE 
(ONE MIRROR AT A TIME) AND PERPENDICULAR TO THE CREIT PATH. THE VISIBLE AND 
INFRARED DATA WILL BE TIME-MULTIPLEXED SC THAT THE SCAN OF THE INFRARED 
CHANNEL WILL BE TRANSMITTED FIRST, FOLLOWED BY THE EARTH SCAN PORTION OF THE 
VISIBLE CHANNEL. THIS PROCESS WILL BE REPEATED 400 TIMES PER MINUTE 
(EQUIVALENT TO tee SCAN RATE). IF ONE OF THE RADIOMETERS FAILS. THE SYSTEM 
IS STILL CAPABLE OF MEASURENG BOTH VISIBLE AND INFRARED RADIATION USING ONLY 
THE REMAINING RADIOMETER. ALL OPERATIONAL DATA FROM THIS EXPERIMENT WILL BE 
HANDLED BY NOAA AND EVENTUALLY ARCHI)£D AT THE NATIONAL CLIMATIC CENTER, 
ASHEVILLE, NORTH CAROLINA. IDENTICAL EXPERIMENTS WILL BE FLOWN ON ITOS-E. 

-F. AMO -G. 


REFERENCES 

2. 106. 107, lOB. 109, 117, 119, 120, I9S, 256, 318, 579, 78B. 792, 

AND 939, 


EXPERIMENT NAME- VERTICAL TEMPERATURE PROFILE RAOICHETER NSSDC ID lTOS-0 -04 
( VT PR ) 

EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA NESS SUITLAND, MO. 

OPERATING STATUS- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE ITOS-D VERTICAL TE»tf>ERATURE PROFILE RADI CRETE R ( VT PR ) WILL SENSE 
THE RADIANT ENERGY FROM ATMOSPHERIC CARBCN DIOXIDE IN SIX NARROW SPECTRAL 
REGIONS CENTERED AT 15,0, 14.8, 14.4. 14.1, 13.8, AND 13.4 MICRONS. THE 

ATMOSPHERIC GROSS WATER VAPOR CCNTENT WILL BE DETERMINED FROM MEASUREMENTS 
CENTERED AT 18.7 MICRONS. MEASUREMENTS WILL ALSO BE TAKEN IN THE 12.0-MICRON 
SPECTRAL REGION TO DETERMINE SURF ACE A:L0UD TOP TEMPERATURES. THE VTPR WILL 
CONSIST OF AN OPTICAL SYSTEM. A DETECTOR AND ASSOCIATED ELECTRONICS, AND A 
SCANNING MIRROR. THE MIRROR WILL SCAN THE EARTH'S SURFACE PERPEND I (XIL AR TO 
THE SATELLITE'S ORBITAL PATH, AS EACH AREA IS SCANNED, THE OPTICAL SYSTEM 
WILL COLLECT, filter, AND DETECT THE RADIATICN FROM THE EARTH INTO THE EIGHT 
SPECTRAL INTERVALS. THE GROUND AREA COVERED BY ONE SAMPLE OF DATA WILL BE 
APPROXIMATELY 50 KM BY 50 KM. THE RADIOMETER WILL OPERATE CONTINUOUSLY, 
TAKING measurements OVER EVERY PART CF THE EARTH'S SURFACE TWICE A CAY, THE 
DATA WILL BE RECORDED THROUGHOUT THE ORBIT AND PLAYED EACK ON COMMAND WHEN 
THE SATELLITE IS WITHIN COMMUNICATION RANGE CF A COMMAND AND ACQUISITION 
STATION, ground PERSONNEL WILL USE THE DATA TO COMftJT.E TEMPERATURE-PRESSURE 
PROFILES TO ALTITUDES AS HIGH AS 30 KM. ALL OPERATIONAL DATA FROM THIS 
EXPERIMENT WILL EE HANDI^O BY NCAA AW EVENTUALLY ARCHIVED AT THE NATIONAL 


197 



O-lMATtC C£NTER. ASHEVILLE. MORTH CAROLINA. IDENTICAL EXPERIMENTS WILL BE 
FLOWN ON ITOS-E. -F. AND -G . 

REFERENCES 

2. 107. 115. IZO. 195. 256. 318. 424. 523. 579. 788. 792. ANC 939. 

44*444 4 # 4*4 444 4 * 4 * 4 * 44 4 * * 4**44 4 * 44 4*4 4 *4 44 4 * 4 


SPACECRAFT COMMON NAME- ITOS-E NSS DC ID ITOS-E 

ALTERNATE NAMES- PL-701K 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- / / 

APOGEE- IA6O.00 AM ALT 
PERIGEE- 1460.00 XM ALT 
PERIOD- 115.2 MIN 
INCL INATION- 102. DEG 

SPACECRAFT PERSONNEL 

PM - J . SARGENT 

PS - I .L • GOLDBERG 

SPACECRAFT BRIEF DESCRIPTION 

ITOS-E IS CNE IN A SERIES OF IMPROVED TIROS-M TYPE SATELLITES THAT 
WILL BE LAUNCHED WITH NEW METEOROLOGICAL SENSORS ON BOARD TO EXPAND THE 
OPERATIONAL CAPAEILITY OF THE I TOS SYSTEM. THE PRIMARY OBJECTIVES OF THE 
ITOS-E METEOROLOGICAL SATELLITE ARE TO PRCVIOE GLOBAL DAYTIME AND NIGHTTIME 
DIRECT READOUT CLOUDCOVER DATA CN A DAILY BASIS. THE SUN-SYNCHRONOUS 
SPACECRAFT WILL ALSO BE CAPABLE QF SUPPLYING GLOBAL ATMOSPHERIC TEMPERATURE 
soundings and very high resolution infrared clcuoccver data for selected 
AREAS IN EITHER A DIRECT READOUT OR A TAPE RECORDER MCDE. A SECONDARY 
OBJECTIVE IS TO OBTAIN GLOBAL SOLAR PRQTCN FLUX CATA CK A ROUTINE DAILY 
BASIS. THE PRIMARY SENSORS CONSIST OF A VERY HIGH RESCLUTION RADIOMETER 
IVHRRJ. A VERTICAL TEMPERATURE PROFILE RAOIOMETEH tVTPRl. AND A SCANNING 
RADIOMETER ( SR 1 • THE VHRR. VTPR , AND SR ARE MOUNTED ON THE SATELLITE 
BASEPLATE WITH TFEIH OPTICAL AXES OlffiCTED VERTICALLY EARTHWARD. THE NEARLY 
CUBICAL SPACECRAFT MEASURES 1 BY I BY 1.2 M. THE SATELLITE IS EQUIPPED WITH 
THREE CURVED SOLAR PANELS THAT WILL BE FOLDED DURING LAUNCH AND OEPLOVEO 
AFTER ORBIT IS ACHIEVED. EACH PANEL IFASURES OVER 4.2 M IN LENGTH WHEN 
UNFOLDED AND IS COVERED WITH 3420 SOLAR CELLS MEASURING 2 BY 2 CM. THE ITOS 
DYNAMICS AND ATTITUDE CONTROL SYSTEM WILL MAINTAIN DESIRED SPACECRAFT 
ORIENTATION THROUGH GYROSCOPIC PRINCIPLES INCORPORATED INTO THE SATELLITE 
DESIGN. EARTH ORIENTATION OF THE SATELLITE BODY WILL BE MAINTAINED BY TAKING 
ADVANTAGE OF THE PRECESSION INDUCED FRCM A MOMENTUM FLYWHEEL SO THAT THE 
SATELLITE BODY PRECESSION RATE CF ONE HEVOLUTICN PER CRBIT WILL PROVIDE THE 
DESIRED 'EARTH LCOKING* ATTITUDE. MINOR ADJUSTMENTS IN ATTITUDE AND 
ORIENTATION WILL BE MADE BY MEANS DF MAGNETIC COILS ANC BY VARYING THE SPEED 
OF THE MOMENTUM FLYWHEEL- 

PEFERENCES 

106 . 107. ICa. 109. 195. 2S7 . 783. AW 792. 


OTHER INFORMATION 

SPACECRAFT WT- 409. KG 

LAUNCH DATE- 06/00/73 
OPERATING STATUS- PLANNED 


NASA-GSFC 
NA SA-GSFC 


GREENBELT, MD. 
GREENBELT. HO. 



experiment name- scanning radicmeteb (sr) 


NSSDC ID ITOS-E -02 


experiment personnel 

PI - NESS STAFF NOAA-NESS SUITLAND> MO. 

OPERATING STATUS- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE ITOS-e SCANNING RADIOMETER I SR ) SUBSYSTEM MILL CONSIST OF TMO 
scanning RADIOMETERS. A DUAL SR PPOCESSCR, AND TWO SR RECORDERS. TUS 
SUBSYSTEM MILL PERMIT THE DETERMINATION CF SURFACE TEMPERATURES OF THE 
GROUND. THE SEA. OR CLOUD TOPS VIEWED BY THE RADIOMETER. THE RADIOMETER MILL 
MEASURE REFLECTED RADIATION FROM THE EARTH-ATMOSPHERE SYSTEM IN THE 0.52- TO 
0.73-MICRON BAND DURING THE DAY AND EMITTED RADIATION FROM THE EARTH AND ITS 
ATMOSPHERE IN THE 10.5- TO I2.5-MICRCN BAKD DURING THE DAY AND NIGHT. UNLIKE 
A CAMERA. THE SR MILL NOT TAKE A PICTURE BUT INSTEAD MILL FORM AN IMAGE 
USING A CONTINUDLSLY ROTATING MIRROR. THE MIRROR MILL SCAN THE EARTH'S 
SURFACE PERPENDICULAR TO THE SATELLITE'S CRBITAL PATH AT A RATE OF 48 RPM . 

AS THE SATELLITE PROGRESSES ALONG ITS ORBITAL PATH. EACH ROTATION OF THE 

MIRROR MILL PROVIDE ONE SCAN LINE OF PICTURE. RACIATICN COLLECTED EY THE 

MIRROR MILL BE PASSED THROLGH A BEAM SPLITTER AND SPECTRAL FILTER TO PRODUCE 

THE DESIRED SPECTRAL SEPARATION. UP TO TWO FULL CRBITS OF DATA (145 MINI CAN 
BE STORED ON MAGNETIC TAPE FDR SUBSEQUENT TRANSMISSION (16R7.5 MHZ I TO AN 
ACQUISITION STATION. THE DATA CAN ALSO BE TRANSMITTED IN REAL TIME TO LOCAL 
APT STATIONS. ONCE THE SIGNAL IS RECEIVED BY THE GROUND STATION, A 
CONTINUOUS PICTURE MILL BE FCRMED BY USING A FACSIMILE RECORDER WHOSE SCAN 
IS IN PHASE WITH THE SATELLITE'S FORWARD MOTION. FROM A PLANNED ALTITUDE OF 
1460 KM, THE RADIOMETER WILL HAVE A GROUND RESOLUTION OF APPROXIMATELY 4 KM 
AT NADIR AND MILL BE CAPABLE OF YIELDING RADIANCE TEMPERATURES BETMEEN 185 
AND 330 DEG K TO WITHIN AN ACCURACY CF 4 ANO I DEG K, RESPECTIVELY. ALL 
OPERATIONAL DATA FROM THIS EXPERIMENT MILL BE HANDLED EY NOAA AND EVENTUALLY 
ARCHIVED AT THE NATIONAL CLIMATIC CENTER. ASHEVILLE. NORTH CAROLINA. 
IDENTICAL EXPERIMENTS WILL BE FLCWN CN ITDS-O, -F , AND -G. 

REFERENCES 

106, 109, 195. S79, AND 792, 


EXPERIMENT NAME- VERY HIGH RESCLUTICN RADI CMETER (VHRR) NSSOC ID ITOS-E -03 


EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-NESS 5UITLAND, MO. 

OPERATING STATUS- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE ITOS-E VERY HIGH RESOLUTION RADI CMETER (VHRR) EXPERIMENT IS 
DESIGNED TO CONTINUOUSLY MEASURE SURFACE TEMPERATURES CF THE EARTH, SEA, AND 
CLOUD TOPS IN DAYLIGHT AS WELL AS AT NIGHT AND TO TRANSMIT THE TEMPERATURE 
DATA IN REAL TIME TO COMMAND AND DATA ACCUISITICN (COA) STATIONS TFROUGHOUT 
THE WORLD for USE IN LOCAL WEATHER FORECASTING. THE SPACECRAFT CAN BE 
PROGRAMMED TO RECORD UP TD 9 MIN OF DATA FOR BEMCTE AREAS MHERE NO COA 
STATION IS MITHIN RANGE OF THE SPACECRAFT, MITH THE RECORDED DATA BEING 
PLAYED BACK TO THE NEXT CDA STATION THAT THE SPACECRAFT PASSES. THE 
EXPERIMENT WILL INCLUDE TWO SCANNING HADICWeTERS, A MAGNETIC TAPE RECORDER. 
AND ASSOCIATED ELECTRONICS. THE TWO-CHANNEL VHRR MILL OPERATE SIMILARLY TO 
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THE SCANNING RADIOMETER (SRI BUT WITH MUCH GREATER RESCLUT ICN (3.9 K '( 
COMPARED TO 4 KM FOR THE SR AT NADIR). ONE VHRR CHANNEL WILL MEASURE 
REFLECTED VISUAL RADIATION FROM CLOUD TOPS IN THE SPECTRAL RANGE O.b TO 0.7 
MICRON. THIS WILL PROVIDE MCRE CONTRAST THAN THE SR BETWEEN THE EARTH A9D 
CLCUOS OY REDUCING THE EFFECT OF HAZE. THE SECCNO CHANNEL WILL MEASURE 
INFRARED RAOIATICN EMITTED FROM THE EARTH. SEA, AND CLCUO TOPS IN THE 10.5- 
TQ 12.5-MICRON REGION. THIS SPECTRAL REGION PERMITS BOTH DAYTIME AND 
NIGHTTIME RADIANCE MEASUREMENTS. THE VHRR WILL FCRMyAN IMAGE OY USING A 
SCANNING MIRROR TECHNIQUE SIMILAR TQ THE SR EXCEPT THAT BOTH RADIOMETERS 
WILL OPERATE S IM LL TANEOUSL Y . AS THE SATELLITE PROCEEDS IN ITS ORBIT, THE TWO 
40Q-RPM REVfLVING MIRRORS WILL SCAN THE EARTH'S SURFACE 130 DEG OUT OF PHASE 
(ONE MIRROR AT A TIME) AND PERPENDICULAR TC THE CREIT PATH. THE VISIBLE AND 
INFRARED DATA WILL BE T I ME -MULT i PLE XEO 5D THAT THE SCAN OF THE INFRARED 
channel WILL BE TRANSMITTED FIRST, FCLLSWED BY THE EARTH SCAN PORTION OF THE 
VISIBLE CHANNEL. THIS PROCESS WILL OE REPEATED 400 TIMES PER MINUTE 
(EQUIVALENT TO T FE SCAN RATE). IF CNE OF THE RAUICMETERS FAILS, THE SYSTEM 
IS STILL CAPABLE CF MEASURING DOTH VISIBLE AND INFRARED RADIATION USING ONLY 
THE REMAINING RACIOMETER. ALL OPERATIONAL DATA FROM THIS EXPERIMENT WILL BE 
HANDLED BY NQAA AND EVENTUALLY ARCHIVED AT THE NATIONAL CLIMATIC CENTER, 
ASHEVILLE. NORTH CAROLINA. IDENTICAL EXPERIMENTS WILL BE FLOWN ON ITOS-D, 

-F, AND -G. 

REFERENCES 

107. lOa, ICS. 195. 256, 579, 73 fl , AND 792. 


EXPERIMENT NAME- VERTICAL TEMPERATURE PRCFILE RADICMETER NSSOC ID ITOS— E -04 
( VTPR ) 

EXPERIMENT PERSONNEL 

PI _ NESS STAFF NDAA-NESS SUITLAND, MO. 

OPERATING STATUS- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE ITOS-E VERTICAL TEMPERATURE PRCFILE RADICMETER (VTPR) WILL SENSE 
THE RADIANT ENERGY FROM ATMCSPHERIC CARBCN DICXIOE IN SIX NARROW SPECTRAL 
REGIONS CENTERED AT 15.0. 14. B, 14.4. 14.1, 13.9, AND 13.4 MICRONS. THE 

GROSS ATMOSPHERIC WATER VAPCK CCNTENT WILL DE DETEPMINEO FROM MEASUREMENTS 
CENTe^ED AT 18,7 MICRONS, ME A SURE ME^! TS WILL ALSO BE TAKEN IN THE 12.0-MICRON 
SPECTRAL REGION TO DETERMINE SUPF ACE /C LC LO TO P Tt MPER ATURE3 . THE VTPR WILL 
CONSIST OF AN OPTICAL SYSTEM. OETECTCR AND ASSOCIATED ELECTRONICS, AND A 
SCANNING MIRROR. THE MIRROR WILL SCAN THE EARTH'S SURFACE PERPENDICULAR TO 
THE SATELLITE'S CRBITAL PATH. AS EACH AREA IS SCANNED. THE OPTICAL SYSTEM 
WILL COLLECT. FILTER. AND DETECT THE RAOIATICN FRCM THE EARTH INTO THE EIGHT 
SPECTRAL INTERVALS. THE GRCUND AREA COVERED BY ONE SAMPLE OF DATA WILL BE 
APPROXIMATELY 30 BY 50 KM. THE RADIOMETER WILL OPERATE CQNT I MI OUSL Y . TAKING 
MEASUREMENTS OVER EVERY PART OF THE EARTH'S SURFACE TWICE A DAY. THE DATA 
WILL BE RECORDED THROUGHOUT THE ORBIT AND WILL BE PLAYED BACK UPON COMMAND 
WHEN THE satellite IS W I TH I N CO MMUNI CA TI C N RANGE CF A COMMAND AND CAT A 
ACQUISITION STATION. GROUND PERSCNNEL WILL USE THE DATA TQ COMPUTE 
TEMPERATURE-PRESSURE PROFILES TC ALTITUDES AS HIGH AS 30 KM. ALL OPERATIONAL 
DATA FROM THIS EXPERIMENT WILL BE HANDLED BY NQAA AND EVENTUALLY ARCHIVED AT 
THE NATIONAL CLIMATIC CENTER, ASHEVILLE, NORTH CARCLINA. IDENTICAL 
EXPERIMENTS WILL BE FLCWN ON I7CS-0, -F . AND -G. 

REFERENCES 

107. 108. 195, 256. 316. 424. 523. 579 , AND 792. 
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******************* *****^ 4 * ************ *********** 


SPACECRAFT COMMON NAKE- ITOS-F 

Alternate names- 

ORBtTAU INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCF DATE- / / 

APOGEE- 1460.00 KM ALT 
PERIGEE- 1460.00 KM ALT 
PERIOD- 115.2 MIN 
INCLINATION- 102. DEG 

SPACECRAFT PERSCNNEL 

PM - J , SARGENT 

PS - I .L . GOLDBERG 

SPACECRAFT BRIEF DESCRIPTION 

ITOS-F IS CNE IN A SERIES OF IMPROVED TIROS-M TVFE SATELLITES THAT 
WILL BE LAUNCHED WITH NEW ME TE O RCLOGIC AL SENSORS ON BCARD TO EXPAND THE 
OPERATIONAL CAPABILITV OF THE I TOS SYSTEM. THE PRIMARY OBJECTIVES OF THE 
ITOS-F METEOROLOGICAL SATELLITE ARE TO PROVIDE GLOBAL DAYTIME AND NIGHTTIME 
DIRECT READOUT CLOUDCOVER DATA ON A DAILY BASIS. THE SUN -SYNCHRONOUS 
SPACECRAFT WILL ALSO BE CAPABLE OF SUPPLYING GLQEAL ATMOSPHERIC TEMPERATURE 
SOUNDINGS AND VERY HIGH RESOLUTION 1 hF RARED CLOUOCCVER DATA OF SELECTED 
AREAS IN EITHER A DIRECT READOUT OR A TAPE RECORDER MCDE. A SECONDARY 
OBJECTIVE IS TO OBTAIN GLOBAL SCLAR PROTCN FLUX DATA Ch A ROUTINE DAILY 
BASIS. THE PRIMARY SENSORS CONSIST OF A VERY HIGH RESCLUTION RADIOMETER 
(VHRR). A VERTICAL TEMPERATURE PROFILE RADIOMETER <VTPR). AND A SCANNING 
RADIOMETER (SR). THE VHRR. VTPR . AND SR ARE MOUNTED ON THE SATELLITE 
BASEPLATE WITH THEIR OPTICAL AXES OII^CTED VERTICALLY EARTHWARD. THE NEARLY 
CUBICAL SPACECRAFT MEASURES 1 BY 1 BY 1.2 M. THE SATELLITE IS EQUIPPED WITH 
THREE CURVED SOLAR PANELS THAT WILL BE FCLDED DURING LAUNCH AND DEPLOYED 
AFTER ORBIT IS ACHIEVED. EACH PANEL MEASURES OVER 4.2 M IN LENGTH WHEN 
UNFOLDED AND IS COVERED WITH 3420 SOLAR CELLS MEASURING 2 BY 2 CM. THE ITOS 
DYNAMICS AND ATTITUDE CONTROL SYSTEM WILL MAINTAIN DESIRED SPACECRAFT 
ORIENTATION THRO LGH GYROSCOPIC PRINCIPLES INCORPORATED INTO THE SATELLITE 
DESIGN. EARTH lENTAT [ ON OF THE SATELLITE BCOY WILL BE MAINTAINED BY TAKING 
ADVANTAGE OF THE PRECESSION INDUCED FROM A MCMENTUM FLYWHEEL SO THAT THE 
SATELLITE BODY PRECESSION RATE CF ONE REVGLUTICN PER CRBIT WILL PROVIDE THE 
DESIRED ‘EARTH LCOKING* ATTITUDE. MINOR ADJUSTMENTS IN ATTITUDE AND 
ORIENTATION WILL BE MADE BY KEANS OF MAGNETIC COILS AND BY VARYING THE SPEED 
OF THE MOMENTUM FLYWHEEL. 

REFERENCES 

195. 257. 76E. AND 792. 


NSSDC ID ITOS-F 


OTHER INFORMATION 

SPACECRAFT WT- 409. KG 

LAUNCH DATE- 06/00/74 
OPERATING STATUS- PLANNED 


NA5A-GSFC GREENaELT. MO. 

NASA-GSFC GREENBELT. MO. 


EXPERIMENT NAME- SCANNING RADIOMETER t SR ) 


NSSDC ID ITOS-F -02 


EXPERIMENT PERSONNEL 



PI _ NESS STAFF NQAA-hESS SUITLAND, MD . 

OPERATING STATUS- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE ITDS-F SCANNING RADIOMETER (SRI SUBSYSTEM MILL CONSIST OF TWO 
SCANNING RADIOMETERS. A DUAL SR PROCESSOR. AND TWO SR RECORDERS. THIS 
SUBSYSTEM MILL PERMIT THE DETERMINATION CF SURFACE TEMPERATURES OF THE 
GROUND, THE SEA, OR CLOUD TCP3 VIEMEC BY THE RADIOfCTER. THE RADIOMETER MILL 
MEASURE reflected RADIATION FROM THE E ARTH— A TMCS PHERE SYSTEM IN TFE 0 .S2— TO 
0.73-MICRON CHANNEL DURING THE DAY AND EMITTED HAOIATICN FROM THE EARTH AND 
ITS ATMOSPHERE IN THE 10. S- TO 12.5-M.ICfiCN CHANNEL DURING THE DAY AND NIGHT. 
UNLIKE A CAMERA, THE SR MILL NOT TAKE A PICTURE EUT INSTEAD WILL FCRM AN 
IMAGE USING A CONTINUOUSLY ROTATING MIRRCR. THE MIRROR MILL SCAN THE EARTH'S 
SURFACE PERPENDICULAR TO THE SATELLITE'S ORBITAL PATH AT A RATE OF 48 RPM . 

AS TFE SATELLITE PROGRESSES ALONG ITS ORBITAL PATH, EACH ROTATION OF THE 
MIRROR MILL PROVIDE ONE SCAN LINE CF PICTURE. RADIATION COLLECTED BY THE 
MIRROR WILL BE PASSED THROUGH A BEAM SPLITTER AND SPECTRAL FILTER TO PRODUCE 
THE DESIRED SPECTRAL SEPARATION. UP TO TMQ FULL ORBITS OF DATA (145 MIN) CAN 
BE STORED ON MAGNETIC TAPE FOR SUBSECUENT TRANSMISSION (1697 .5 MHZ) TO AN 
ACQUISITION STATION. THE DATA CAN ALSO BE TRANSMITTED IN REAL TIME TO LOCAL 
APT STATIONS. ONCE THE SIGNAL IE RECEIVED BY THE GROUND STATION. A 
CONTINUOUS PICTURE MILL BE FORMED BY USING A FACSIMILE RECORDER WHOSE SCAN 
IS IN PHASE WITH THE SATELLITE'S FORMARD MOTION. FROM A PLANNED ALTITUDE OF 
1460 KM, T^C RADIOMETER MILL HAVE A GROUND RESOLUTION DF APPROXIMATELY 4 KM 
AT NADIR AND MILL BE CAPABLE OF YIELDING RADIANCE TEMPERATURES BETWEEN 185 
AND 330 DEG K TO AN ACCURACY OF 4 AND 1 DEG K, RESPECTIVELY. ALL OPERATIONAL 
DATA FROM THIS EXPERIMENT MILL BE HANDLED BY NOAA AND EVENTUALLY ARCHIVED AT 
THE NATIONAL CLIMATIC CENTER. ASHEVILLE. NORTH CARCLINA. IDENTICAL 
EXPERIMENTS MILL BE FLCMN CN ITCS-O, -E , AND -G. 

REFERENCES 

195. 579, AND 792. 


EXPERIMENT NAME- VERY HIGH RESCLUTICN RADIOMETER IVHRR> NSSDC ID IT OS-F -03 


EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-NESS SUITLAND. MD. 

OPERATING STATUS- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE ITOS-F VERY HIGH RESOLUTION RAOICMETER (VMRfi) EXPERIMENT IS 
DESIGNED TO CONTINUOUSLY MEASURE SURFACE TEMPERATURES CF THE EARTH. SEA, AND 
CLOUD TOPS IN DAYLIGHT AS WELL AS AT NIGHT AND TO TRANSMIT THE TEMPERATURE 
DATA IN HEAL TIME TO COMMAND AND DATA ACCUtSITtON (CCA) STATIONS THROUGHOUT 
THE WORLD FOR USE IN LOCAL WEATHER FORECASTING. THE SPACECRAFT CAN BE 
programmed to record up TD S mi N of data for REMCTE areas WHERE NO COA 
STATION IS WITHIN RANGE OF THE SPACECRAFT, WITH THE RECORDED DATA BEING 
PLAYED BACK TO TFE NEXT COA STATION THAT THE SPACECRAFT PASSES. THE 
EXPERIMENT WILL INCLUDE TWO SCANNING RADIOMETERS, A MAGNETIC T APE RECORDER . 
AND ASSOCIATED ELECTRONICS. THE TWO-CHANNEL VHRH WILL OPERATE SIMILARLY TO 
THE SCANNING RADIOMETER (SR) BUT WITH MUCH GREATER RESOLUTION <0.9 KM 
COMPARED TO 4 KM FOR THE SR AT NADIR). ONE VHRH CHANNEL WILL MEASURE 
reflected visual RADIATION FROM CLCUD TOPS IN THE LIMITED SPECTRAL RANGE 0.6 
TO 0.7 MICRON. THIS WILL PROVIDE MORE CCiNTRAST THAN TFE SR BETWEEN THE EARTH 
AND CLOUDS BY REDUCING THE EFFECT OF HAZE. THE SECOND CHANNEL WILL MEASURE 
INFRARED RADIATION EMITTED FROM THE EARTH. SEA, AND CLCXJD TOPS IN THE 10. S- 
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TO IS.S-MICHON REGION. THIS SPECTRAL REGICN PERMITS 6CTH DAYTIME AND 
NIGHTTIME RADIANCE MEASURE MENTS . THE VHRB WILL FCRM AN IMAGE DY USING A 
SCANNING MIRROR TECHNIQUE SIMILAR TO THE SR EXCEPT THAT BOTH RADIOMETERS 
WILL OPERATE SIMLLTANEOLSLY. AS THE SATELLITE PROCEEDS IN ITS ORBIT, THE 
AOO-RPM REVOLVING MIRRORS WILL SCAN THE EARTH*S SURFACE 130 DEG OUT OF PHASE 
(ONE MIRROR AT A TIME) AND PERPENDICULAR TO THE CREIT PATH. THE VISIBLE AND 
INFRARED DATA WILL BE T I ME- MUL T I PLE XED SC THAT THE SCAN OF THE INFRARED 
CHANNEL WILL BE TRANSMITTED FIRST, F CLLGWEO 0Y THE EARTH SCAN PORTION OF THE 
VISIBLE CHANNEL. THIS PROCESS WILL BE REPEATED AOO TIMES PER MINUTE 
CEQUIVALENT TO TEE SCAN RATE!. IF ONE OF THE HAOICMETEBS FAILS, THE SYSTEM 
IS STILL CAPABLE OF MEASURING BOTH VISIBLE AND INFRARED RADIATION USING ONLY 
THE REMAINING RACIOMETER, ALL OPERATIONAL DATA FRCM THIS EXPERIMENT WILL BE 
HANDLED BY NQAA AND EVENTUALLY ARCHIVED AT THE NATIONAL CLIMATIC CENTER, 
ASHEVILLE, NORTH CAROLINA, IDENTICAL EXPERIMENTS WILL BE FLOWN. ON ITOS-0, 

-E, AND -G. 

REFERENCES 

195, 256, 2ie, 579, AND 7S2. 


EXPERIMENT NAME- VERTICAL TEMPERATURE PROFILE RADIOMETER NSSDC ID ITOS-F -04 
< VTPR ) 

EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-NESS SUITLAND, MD. 

OPERATING STATUS- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE ITOS-F VERTICAL TEMPERATURE PROFILE RAOICMETER (VTPR) WILL SENSE 
the RADIANT ENERGY FROM ATMOSPHERIC CARBON DIOXIDE IN SIX NARROW SPECTRAL 
REGIONS CENTERED AT 15.0, 14.8. 14.4. 14.1. 13.8. AND 13.4 MICRONS. THE 

GROSS ATMOSPHERIC WATER VAPCR CONTENT WILL BE DETERMINED FROM MEASUREMENTS 
CENTERED AT 18.7 MICRONS. MEASUREMENTS WILL ALSO BE TAKEN IN THE I2.0-HICRON 
SPECTRAL REGION ID DETERMINE SURFACE/CLCUDTOP TEMPERATURES. THE VTPR WILL 
CONSIST OF AN OPTICAL SYSTEM, DETECTCR AND ASSOCIATED ELECTRONICS. AND A 
SCANNING MIRROR. THE MIRROR WILL SCAN THE EARTH'S SURFACE PERPENDICULAR TO 
THE SATELLITE'S ORBITAL PATH. THE GROUND AREA COVERED EY ONE SAMPLE OF DATA 
WILL BE APPROXIMATELY 50 BY 50 KM. AS EACH AREA IS SCANNED. THE OPTICAL 
SYSTEM WILL COLLECT, FILTER. AND DETECT THE RADIATION FRCM THE EARTH INTO 
THE EIGHT SPECTRAL INTERVALS. THE RAOICMETER WILL CPERATE CONTINUOUSLY, 
TAKING MEASUREMENTS OVER EVERY FART CF THE EARTH'S SURFACE TWICE A DAY, THE 
DATA WILL BE RECCRDED THHOLGHOUT THE ORBIT AND PLAYED BACK UPON COMMAND WHEN 
THE SATELLITE IS WITHIN COMMUNICATION RANGE OF A CCMMAND AND DATA 
ACQUISITION STATION. GROUND PERECNNEL WILL USE THE DATA TO COMPUTE 
TEMPERATURE-PRESSURE PROFILES TO ALTITUDES AS HIGH AS 30 KM. ALL OPERATIONAL 
DATA FROM THIS EXPERIMENT WILL BE HAN5LED BY NOAA AND EVENTUALLY ARCHIVED AT 
THE NATIONAL CLIMATIC CENTER, ASHEVILLE, NORTH CARCLINA. IDENTICAL 
experiments WILL BE FLOWN ON ITCS-O, -E, AND -G. 

REFERENCES 

195. 256. ’18. 523, 579, 788, AND 792. 


203 



««*«* 4 «**** *«******«*«*•*•*«*****•« *««* *44 ««****«>* 


SPACECRAFT COMMON NAME- ITOS-G NSSDC lO (TOS-G 

ALTERNATE NAMES- 

QRBITAL INFORMATION 

OR0I T TYPE- GEOCENTRIC 
EPOCH DATE- / / 

APOGEE- 1460.00 KM ALT 
PERIGEE- 1460.00 KM ALT 
PERIOD- 115.2 MIN 
INCLINATION- 102. DEG 

SPACECRAFT PERSONNEL 

PM - J SARGENT 

PS - I ,L . GOLDBERG 

SPACECRAFT BRIEF DESCRIPTION 

ITOS-G IS CNE IN A SERIES OF IMPROVED TIHOS-M TYPE SATELLITES THAT 
MILL BE LAUNCHED KITH KE M METEOROLOGICAL SENSORS ON BCAHD TO EXPAND THE 
OPERATIONAL CAPABILITY OF THE I TOS SYSTEK. THE PRIMARY OBJECTIVES OF THE 
ITQS-G METEOROLOGICAL SATELLITE ARE TO PROVIDE GLOBAL DAYTIME AND NIGHTTIME 
DIRECT READOUT CLOLOCOVER DATA CN A DAILY BASIS. TIC SUN-SYNCHRONOUS 
SPACECRAFT MILL ALSO BE CAPABLE OF SUPPLYING GLOBAL ATMOSPHERIC TEMPERATURE 
SOUNDINGS AND VERY HIGH RESOLUTICN IKFRARED CLCUDCCVEfi DATA OF SELECTED 
AREAS IN EITHER A DIRECT READOUT OR A TAPE RECORDER MODE. A SECONDARY 
OBJECTIVE IS TO CBTAIN GLOBAL SCLAR PROTON DENSITY DATA CN A ROUTINE DAILY 
BASIS. THE PRIMARY SENSORS CONSIST OF A VERY HIGH RESCLUTION RADIOMETER 
(VHRR)< a VERTICAL TEMPERATLRE PROFILE RADIOMETER (VTPRI. AND A SCANNING 
radiometer <SR). the VHRR. VTPR, AND SR ARE MOUNTED ON THE SATELLITE 
BASEPLATE WITH THEIR OPTICAL AXES DIRECTED VERTICALLY EARTHMARO. THE NEARLY 
CUBICAL SPACECRAFT MEASURES I BY 1 BY 1.2 H. THE SATELLITE IS EQUIPPED HJTH 
THREE CURVED SOLAR PANELS THAT MILL BE FOLDED DURING LAUNCH AND DEPLOYED 
AFTER ORBIT IS ACHIEVED. EACH PANEL ICASURES OVER 4.2 M IN LENGTH WHEN 
UNFOLDED AND IS COVERED WITH 3420 SOLAR CELLS MEASURING 2 BY 2 CM. THE ITOS 
DYNAMICS AND ATTITUDE CONTROL SYSTEM WILL MAINTAIN DESIRED SPACECRAFT 
ORIENTATION THRO LGH GYROSCOPIC PRINCIPLES INCORPORATED INTO THE SATELLITE 
OESl(»le EARTH ORIENTATION OF THE SATELLITE BODY MILL BE MAINTAINED BY TAKING 
ADVANTAGE OF Tl« PRECESSION INDUCED FRCM A MCMENTUM FLYWHEEL SO THAT THE 
SATELLITE BODY PRECESSION RATE CF ONE REVOLUTION PER ORBIT WILL PROVIDE THE 
DESIRED 'EARTH LOOKING* ATTITUDE. MINOR ADJUSTMENTS IN ATTITUDE AND 
ORIENTATION WILL BE MADE BY MEANS OF MAGNETIC COILS AND BY VARYING THE SPEED 
OF THE MOMENTUM FLYWHEEL. 

REFERENCES 

195. 2S7» 7ee. AND 792. 


NASA-6SFC 

NA5A-GSFC 


GREENBELT. MD. 
GREENSELT. MO. 


OTHER IKFORMATIDN 

spacecraft WT- 409. KG 

LAUNCH CATE- 06/00/75 
OPERATING STATUS- PLANNED 


EXPERIMENT NAME- SCANNING RADIOMETER C SR > 


NSSDC ID ITOS-G -02 


EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-NESS SUITLANO. MO. 

OPERATING STATUS- PLANNED 
EXPERIMENT BRIEF DESCRIPTION 

THE ITOS:^ SCANNING RADIOMETER < SBI SUBSYSTEM WILL CONSIST OF TWO , 
SCANNING RADIOMETERS. A DUAL SR PROCESSCR* AND TWO SR RECORDERS. THIS 
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SUeSYSTEM tllLL PERMIT THE DETERMINATION CF SURFACE TEMPERATURES OF THE 
' GROUND* THE SEA* OR CLOUD TOPS VIEWED BY THE RADIOMETER. THE RADIOMETER WILL 
MEASURE REFLECTED RADIATION FROM THE EARTH-ATMOSPHERE SYSTEM IN THE 0.52- TO 
0. 73-MICRON BAND DURING THE DAY AND EMITTED RADIATION FROM THE EARTH AND ITS 
ATMOSPHERE IN THE 10.5- TO 12. S-MICRCN REGION DURING THE DAY AND NIGHT. 
UNLIKE A CAMERA. THE SR WILL NOT TAKE A PICTURE BUT INSTEAD WILL FORM AN 
image USING A CONTINUOUSLY ROTATING MIHRCR. THE MIRROR WILL SCAN THE EARTH'S 
SURFACE PERPENDICULAR TO THE SATELLITE'S ORBITAL PATH AT A PATE OF 48 RPM . 

AS THE SATELLITE PROGRESSES ALONG ITS ORBITAL PATH, EACH ROTATION OF THE 

NIRHOR WILL PROVIDE ONE SCAN LINE OF PICTURE. RAOIATICN COLLECTED BY THE 

MIRROR WILL HE PASSED THROUGH A BEAM SPLITTER AND SPECTRAL FILTER TO PRODUCE 

THE DESIRED SPECTRAL SEPARATION. UP TO TWO FULL ORBITS OF DATA 1145 MIN) CAN 
BE STORED ON MAGNETIC TAPE FOR SUBSEQUENT TRANSMISSION (1697.5 MHZ) TO AN 
ACQUISITION STATION. THE DATA CAN ALSO BE TRANSMITTED IN REAL TIME TO LOCAL 
APT STATIONS. ONCE THE SIGNAL IS RECEIVED BY THE GROUND STATION. A 
CONTINUOUS PICTURE WILL BE FORKED BY USING A FACSIMILE RECORDER, W HOSE SCAN 
IS IN phase WITH THE SATELLITE'S FORWARD MOTION. FROM A PLANNED ALTITUDE OF 
1460 KM. THE RADIOMETER WILL HAVE A GROUND RESOLUTION OF APPROXIMATELY 4 KM 
AT NAOIR AND WILL BE CAPABLE OF YIELDING RADIANCE TEMPERATURES BETWEEN 185 
AND 330 DEG K TO AN ACCURACY OF 4 AND 1 DEG K. RESPECTIVELY. ALL OPERATIONAL 
DATA FROM This EXPERIMENT WILL BE HAWLEO BY NOAA AND EVENTUALLY ARCHIVED AT 
THE NATIONAL CLIMATIC CENTER, ASHEVILLE. NORTH CAROLINA. IDENTICAL 
EXPERIMENTS WILL BE FLOWN CN ITCS-D, -E , AND -F. 

REFERENCES 

195. 579. AND 792. 


EXPERIMENT NAME- VERY HIGH RESOLUTICN RADIOMETER (VHRR) NSSDC ID ITOS-G -03 


EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-NESS SUITLANO, MD. 

OPERATING STATUS- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE VERY HIGH RESOLUTION RADtOICTER (VHRR) EXPERIMENT IS DESIGNED TO 
CONTINUOUSLY MEASURE SURFACE TEMPERATURES OF THE EARTH. SEA, AND CLOUD TOPS 
IN DAVL.IGHT AS WELL AS AT NIGHT AND TO TRANSMIT THE TEMPERATURE DATA-IN REAL 
TIME TO COMMAND AND DATA ACQUISITION ICOA) STATIONS THROUGHOUT THE WORLD FOR 
USE IN LOCAL WEATHER FORECAST! NG. THE SPACECRAFT CAN BE PROGRAMMED TO RECORD 
UP TO 9 MIN OF DATA FOR REMOTE AREAS WHERE NO COA STATION IS WITHIN RANGE OF 
THE SPACECRAFT, WITH THE RECORDED DATA BEING PLAVEO BACK TO THE NEXT CDA 
STATION THAT THE SPACECRAFT PASSES, THE EXPCRfMENT WILL INCLUDE TWO SCANNING 
RADIQHETERS, A MAGNETIC TAPE RECCRDER. AND ASSOCIATED ELECTRONICS. THE 
TWO-CHANNEL VHRR WILL OPERATE SIMILARLY TO THE SCAIMING RADIOMETER fSR) BUT 
WITH MUCH (SWEATER RESOLUTION (0.9 KM COMPARED TO 4 KM FOR THE SR AT NAOIR). 
ONE CHANNEL WILL MEASURE REFLECTED VISUAL RAOIATIOR FRCM CLOUDTOPS IN THE 
LIMITED SPECTRAL RANGE 0.6 TC 0.7 MICRCNS. THIS WILL PROVIDE MORE CONTRAST 
THAN THE SR BETWEEN THE EARTH AND CLCUOS BY REOUCt NG THE EFFECT QF HAZE. THE 
SECOND CHANNEL WILL MEASURE INFRARED RAOIATICN EMITTED FROM THE EARTH. SEA. 
AND CLOUDTOPS IN THE 10.5- TO 12. S-MICRCN REGION. THIS SPECTRAL REGION 
PERMITS BOTH DAYTIME AND NIGHTTIItE RADIANCE MEASUREMENTS. THE VHRR WILL FORM 
AN IMAGE BY USING A SCANNING MIRROR TECHNIQUE SIMILAR TO THE SR EXCEPT THAT 
BOTH RADIOMETERS WILL OPERATE SIMULTANEOUSLY. AS THE SATELLITE PROCEEDS IN 
ITS ORBIT. TWO 4C0-RPM REVOLVING MIRRORS WILL SCAN THE EARTH'S SURFACE 180 
DEG OUT OF PHASE (ONE MIRROR AT A TI K ) IN A LINE PERPENDICULAR TO THE ORBIT 
PATK. the VISIBLE AND INFRARED CATA Wt LL BE TIME-MULTIPLEXED SO THAT THE 
SOM OP THE INFRMEO CHANNEL WILL BE TRANSHI TTEO FIRST. FOLLOWED BY THE 
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EARTH SCAN PORTICN OF THE VISIBLE CHANNEL. T 
TIMES PER MINUTE (EQUIVALENT TO THE SCAN RAT 
FAILS. THE system is STILL CAPABLE OF MEASUR 
RADIATION USING CNLY THE REMAINING RADICMETE 
THIS EXPERIMENT lilLL BE HANDLED 0Y NCAA ANO 
NATIONAL CLIMATIC CENTER, ASHEVILLE, NORTH C 
WILL 3E FLOWN ON ITOS-E, -F . AND -G. 


HIS PflCCESS WILL BE REPEATED 400 
E) . IF ONE OF THE RAOICMETERS 
ING BOTH VISIBLE AND INFRARED 
R. ALL OPERATIONAL DATA FROM 
EVENTUALLY ARCHIVED AT THE 
ARCLINA. IDENTICAL EXPERIMENTS 


REFERENCES 

19£, 256. =16, 579, 768, 


AND 7 92. 


EXPERIMENT NAME- VERTICAL TEMPERATURE PROFILE RAOICMETEH NSSDC ID IT^S-G -04 
( VTPR > 

EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-NESS SUITLAND, MD. 

OPERATING STATUS- PLANNED 

EXPERIMENT GRIEF DESCRIPTION 

THE ITOS-G VERTICAL TEMPERATURE PROFILE RAOICMETEH (VTPR) WILL SENSE 
THE RADIANT ENERGY FRCM ATMOSPHERIC CARECN DIOXIDE IN SIX NARROW SPECTRAL 
REGIONS CENTERED AT 15.0. 14,8, 14.4, 14.1, 13.8, AND 13.4 MICRONS. THE 

GROSS ATMOSPHERIC WATER VAPOR CONTENT WILL BE OETEFMINEO FROM MEASUREMENTS 
CENTERED AT 18.7 MICRONS. MEASUREMENTS WILL ALSO BE TAKEN IN THE 12.0-MICRON 
SPECTRAL REGION TO DETERMINE SURF ACE /C LCUDTOP TEMPERATURES. THE VTPR WILL 
CONSIST OF AN OPTICAL SYSTEM, DETECTCH AND ASSOCIATED ELECTRONICS, AND A 
SCANNING MIRROR. THE MIRROR WILL SCAN THE EARTH'S SURFACE PERPEND I CUL A« TO 
THE SATELLITE'S CRBITAL PATH. AS EACH AREA IS SCANNED. THE OPTICAL SYSTEM 
WILL COLLECT, FILTER. AND DETECT THE RAOIATICN FFGM THE EARTH INTO THE EIGHT 
SPECTRAL INTERVALS. THE GROUND AREA COVERED EV ONE SAMPLE OF DATA WILL BE 
APPROXIMATELY 50 BY 50 KM. THE RADIOMETER WILL OPERATE CONTINUOUSLY. TAKING 
MEASUREMENTS OVER EVERY PART OF THE EARTH'S SURFACE TWICE A DAY. THE DATA 
WILL BE RECORDED THROUGHOUT THE ORBIT AND WILL BE FLAYED BACK UPON COMMAND 
WHEN THE SATELLITE IS WITHIN C O M MUNI CA TI CN RANGE OF A CCMMANO AND CAT A 
ACQUISITION STATION. GROUND PERSCNKEL WILL USE THE DATA TO COMPUTE 
TEMPERATURE-PRESSURE PROFILES TO ALTITUDES AS HIGH AS 30 KM. ALL OPERATIONAL 
DATA FROM THIS EXPERIMENT WILL BE HANDLED BY NOAA AND EVENTUALLY ARCHIVED AT 
THE NATIONAL CLIMATIC CENTER, ASHEVILLE. NORTH CAHCLINA. IDENTICAL 
EXPERIMENTS WILL BE FLOWN CN ITCS-D, -E, AND -F. 

REFERENCES 

195, 256, =18. 523. 579. 783, AND 792. 


4*4 W«*W**WW*«W* 4 44* *****«•« 44 ****««$ 


SPACECRAFT COMMON NAME- TIROS-N 
ALTERNATE NAMES- 

OSBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- / / 

APOGEE- 1678.00 KM ALT 


NSSDC ID TIBOS-N 


OTHER INFORMATION 

SPACECRAFT WT- 633. KG 

LAUNCH DATE- Oa/OO/TS 
OPERATING STATUS- PLANNED 
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PERICEE- 1676.00 KM ALT 
PERtDO- 130. MM 
INCLINATION- IC3. DEG 


SPACECRAFT PERSONNEL 

PM - R.A. STAMPFL NAEA-GSFC 

PS - W. 5HENK NASA-GSFC 


GREENBELT. MD. 
GREENBELT, MD . 


SPACECRAFT BRIEF DESCRIPTION 

TIROS-N WILL BE THE PROTOTYPE FOR THE THIRD-GENERATION SPACECRAFT IN 

the national operational meteorological satellite system inqmss). the 

SATELLITE WILL BE DESIGNED TC SERVE AS AN BCCNCMICAL AND STABLE 
SON- SYNCHRONOUS PLATFORM FOR TESTING ADVANCED OPERATICNAL SUSSYSTEMS FOR USE 
IN WEATHER ANALYSIS AND FORECASTING. PRIMARY SENSORS WILL INCLUDE AN 
ADVANCED VERY HIGH HESOLUTICN HADICMETEP FCR CESERVING DAYTIME AND 

NIGHTTIME GLOBAL CLOUD COVER AND A TIRCS OPERATICNAL VERTICAL SOUNDER (TOYS) 
FOR OBTAINING TEMPERATURE AND WATER VAPOR PROFILES THRCUGH THE EARTH«S 
ATMOSPHERE. SECOTOARY EXPERIMENTS WILL BE A SPACE ENVlfiCNMENT MlTNITOR ( SEM ), 
WHICH WILL MEASURE THF PROTON AND ELECTRON FLUX NEAR THE EARTH, AND A DATA 
COLLECTION AND PLATFORM LOCAIION SYSTEM IDCS», WHICH WILL PROCESS AND RELAY 
TO CENTRAL DATA ACQLISITICN STATIONS VARICLS METEOROLOGICAL DATA RECEIVED 
FROM free FLOATING BALLOONS AND OCEAN BUOYS DISTRIBUTED AROUND THE GLOBE. 

THE SATELLITE WILL BE ABLE TC MAINTAIN AN EA RT H-FQ [NT I NG ACCURACY OF BETTER 
THAN PLUS OR MINLS 1 DEG IN ALL THREE AXES, WITH MOTION RATES OF LESS THAN 
0.036 DEG/SEC. 


REFERENCES 

83, 257, 256. 259. ACS. AND 541. 


EXPERIMENT NAME- ADVANCED VERY HIGH RESOLUTICN NSSDC ID TIROS-N-Ol 

RADIOMETER (AVHRRI 

EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-NESS SUITLAND, MD. 

OPERATING STATUS- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE TIROS-N ADVANCED VERY HIGH RESOLUTION RADIOMETER ( AV HRR ) WILL BE 
CAPABLE OF PROVIDING GLC®AL DAYTIME AND NIGHTTIME EARTH CLOUDCOVER PICTURES 
ON A REGULAR DAILY BASIS FOR USE IN WEATHER ANALYSIS AND FORECASTING. THE 
MUL T ISPECTRAL SCANNING INSTRUMENT WILL OPERATE IN BOTH REAL-TIME AND TAPE 
RECORDER MOOES. THE FOUR-CHANNEL UNIT WILL USE THE FOLLOWING SPECTRAL 

WAVELENGTHS CHANNEL 1, 0.4 TO 1.0 MICRCN {VISIBLE), CHANNEL 2, 0.(5 TO 1,00 

MICRONS (NEAR IR >, CHANNEL 3. 10.5 TC 12.5 MICRONS (IR WINDOW) AND CHANNEL 

4. 6.5 TO 7,0 MICRONS IWATER VAPOR). THE VISIBLE. NEAR IR, AND IR WINDOW 

CHANNELS HAVE A PLANNED GROUND RESOLUTICN OF 1 KM. THE RESOLUTION OF THE 
WATER VAPOR CHANNEL WILL BE SOMEWHAT LESS. ABOUT 4 KM AT NADIR. EACH CHANNEL 
WILL HAVE ITS OWN ELECTRONICS PACKAGE CONSISTING DF AN AMPLIFIER. AM 

analog-to-oigital converter, and other auxiliary electronics, identical 
experiments will be flown CN ITCS-H. -I, and -j. 

references 

83. 256, 258, 259. AND 541. 
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EXPERIMENT NAME- TIRCS OPERATICNAL VERTICAL SaUNDER ASSDC ID TlRCS-N-02 

CTO VS) 

EXPERIMENT PERSONNEL 

PI - NESS STAFF NQAA-NESS SUITLAND, MO. 

01 - UNKNOWN meteorological OFFICE LCNDCN. ENGLAND 

operating status- planned 

EXPERIMENT BRIEF DESCRIPTION 

THE TIROS CPERATIDNAL VERTICAL SOUNDER (TO VS) TQ BE FLOWN ON T. I ROS-N 
IS DESIGNED TO INDIRECTLY DETERMINE THE VERTICAL DISTRIBUTION OF 
TEMPERATURE. WATER VAPOR, AND OZCNE EY MEASURING THE INFRARED RADIATION 
EMITTED FROM THE EARTH AND IIS ATMOSPHERE. THE T CV S TENTATIVELY WILL CONSIST 
OF TW3 OPTICAL UMTS INTEGRATED INTO A SINGLE SCUNDI NG SYSTEM. UNIT 1 WILL 

HAVE 14 CHANNELS AND WILL VIEW IHE FOLLOWING SPECTRAL INTERVALS Cl) 

CHANNEL I, THE 3.S-MICR0N W I MO O W REGION, (2) CHANNEL 2, THE 9.6-MICRON OZONE 
BAND, C3> CHANNEL 3, THE 11.1-MICRCN WINDCW HEGICN, (4) EIGHT CHANNELS IN 
THE IS-MtCRON CARSON DIOXIDE BAND, ANJ <5> THREE CHANNELS IN THE 16- TO 
30-MlCRCN ROTATICNAL WATER VAPOR BAND. THE SECCNO UNIT WILL HAVE THREE 
CHANNELS OPERATING AT 14. S7 MI CRCNS USING SELECTIVE ABSORPTION BY PASSING 
THE INCOMING RADIATION THROUGH THREE DOUBLE CELLS CONTAINING GASEOUS CARBON 
DIOXIDE AT DIFFERENT PRESSURES. THE SOUNDER WILL USE A STEP SCAN DEVICE TO 
PROVIDE PLUS OR MINUS 40 DEG OF TRAVERSE SCAN, WHILE THE SPACECRAFT'S 
ORBITAL MOTION WILL PROVIDE SCANNING IN THE ORTHCGCNAL DIRECTION. THE DESIGN 
WILL ALLOW SOUNDINGS TO BE TAKEN AS CLCSE AS 400 KM APART AS COMPARED TO A 
900-KM SEPARATION THAT PRESENTLY EXISTS WITH THE SIRS-B EXPERIMENT ON NIMBUS 
4. VERTICAL PROFILES OF TEMPERATURE, OZCNE, AND WATER VAPOR CAN BE OBTAINED 
FROM THE REDUCED RADIANCE MEASUPEMENTS BY MATHEMATICAL INVERSION TECHNIQUES. 
THE RESULTING TEMPERATURE PROFILE WILL GC FRCM THE SURFACE TQ I MB AND WILL 
HAVE AN ACCURACY OF PLUS OR MINUS 1 DEG K. THE WATER VAPOR PROFILE WILL 
EXTEND FROM THE SURFACE TO THE TfiOPOPALSE AND WILL BE ACCURATE TO 20 
PERCENT, WHILE THE OZONE WILL BE MEASURED TO WITHIN PLUS OR MINUS 0,01 CM, 
THE TOVS MAY EVENTUALLY INCLUDE TWO ADDITICNAL INSTRUMENTS - ONE TO MEASURE 
INTERVALS IN THE 4.3-MICRON CARBON DIOXIDE BAND AND THE CTHER, A MICROWAVE 
DEVICE. TO MEASURE RADIATION IN THE 5.5-MM OXYGEN BAND. PRESENTLY, THESE TWO 
AOCITIONAL UNITS WILL NOT FLY ON TIRCS-N BUT WILL EE ADDED TQ SUBSEQUENT 
MISSIONS CITOS-H, -I. AND -JI. 

BEFERENC ES 


83. 2Se, 2se. 259. AND 541. 


EXPERIMENT NAME- DATA COLLECTION AND PLATFORM LOCATION NSSOC ID TIRQS-N-03 
SYSTEM (DCS) 

EXPERIMENT PERSONNEL 

PI - UNKNOWN NASA-GSFC GREENBELT. MD 

OPERATING STATUS- PLANNED 
EXPERIMENT BRIEF DESCRIPTION 

THE DATA CCCLECTION AND PLATFORM LOCATION SYSTEM (DCS) WILL BE 
DESIGNED TO MEET THE METEOROLOGICAL DATA NEEDS OF THE UNITED STATES AND TO 
SUPPORT THE GLOBAL ATMOSPHERIC RESEARCH PROGRAM (GARP). THE SYSTEM WILL 
receive low DUTY CYCLE TRA N SMI S £I CN5 OF METE OROLCG tC AL OBSERVATIONS FROM 
FREE FLOATING BALLOONS. OCEAN BLOYS, OTHER SATELLITES. AND FIXED 
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OROUNO-BASEO SENSOR PLATFORIWS OISTRIBUTEO ARCUNO THE CLOSE. THE OBSERVATIONS 
FROM THESE RANDOMLT LOCATED SOURCES M LL BE DRGAMZEO CN BOARD THE 
SPACECRAFT AND WILL BE RETRANSMITTED WHEN IT CCMES IN RANGE OF A CCMM AND AND 
DATA ACQUISITION ICDAI STATION. FOR THE FREE-MOVING BALLCONS. THE DOPPLER 
FREQUENCY SHIFT CF THE TRANSMITTER WILL BE OBSERVED IN ORDER TO LATER 
CALCULATE THE LOCATION OF THE BALLCONS. ALL INFORMATION RECEIVED BY THE 
SPACECRAFT WILL BE STORED IN A 320-KB SCLIO-STATE EUFFER MEMORY. T FE SYSTEM 
WILL BE BUILT WITH A READOUT CAPABILITY CF 0-B KBS AS WELL AS AN 8-KBS 
CAPABILITY FOR DATA TRANSMISSION TO A CDA STATION. THE DCS SYSTEM WILL 
CONSIST OF THE RANDOM ACCESS MEASUREMENT (RAM) SYSTEM THAT WILL ALSO BE USED 
IN THE TROPICAL HIND ENERGY CONVERSICN AND REFERENCE LEVEL EXPERIMENT 
(TWERLE) TO BE FLOWN ON NIMBLS-F. 

REFERENC ES 

83. 256. 2Se. 259, AND 541. 


************************************ ****** 


SPACECRAFT COMMON NAME- I TOS-H NSS DC ID ITOS-H 

ALTERNATE NAMES- 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- ✓ / 

APOGEE- 1678.00 KM ALT 
PERIGEE- 1678.00 KM ALT 
PERIOD- 120. MIN 
INCLINATION- 103. DEG 

SPACECRAFT PERSONNEL 

PM - R.A. STAMPFL NASA-GSFC 

PS - W.E. SHENK NASA-GSFC 

SPACECRAFT ORIEF DESCRIPTION 

ITOS-H WILL BE THE SECCNO IN A SERIES OF THIRD-GENERATION SPACECRAFT 
IN THE NATIONAL OPERATIONAL TE OfiOLOG I C AL SATELLITE SYSTEM (NOMSS). THE 
SATELLITE WILL BE DESIGNED TC SERVE AS AN ECCNCMICAL AND STABLE PLATFORM FOR 
TESTING ADVANCED OPERATIONAL SUBSYSTEMS FOR USE IN WEATHER ANALYSIS AND 
FORECASTING. PRIMARY SENSORS WILL INCLUDE AN ADVANCED VERY HIGH RESOLUTION 
RADIOMETER (AVHRR) FOR OBSERVING DAYTIME AND NIGHTTIME GLOBAL CLOUD COVER 
AND A TIROS OPERATIONAL VERTICAL SOUNDER (TOYS) FOB OBTAINING TEMPERATURE, 
WATER VAPOR. AND OZONE PROFILES THROUGH THE EARTH'S ATMOSPHERE. SECONDARY 
EXPERIMENTS ARE THE SPACE ENVIRONMENT MONITOR (SEM), WHICH WILL MEASURE THE 
PROTON AND ELECTRON FLUX NEAR THE EARTH. AND THE DATA COLLECTION AND 
PLATFORM LOCATION SYSTEM (DCS), WHICH WILL PRCCESS AND RELAY TO CENTRAL DATA 
ACQUISITION STATIONS VARIOUS ME TE CHOLO G I C AL DATA RECEIVED FROM FREE FLOATING 
BALLOONS AND OCEAN BUOYS DISTRIBUTED AROUND THE GLCBE. THE SATELLITE WILL BE 
ABLE TD MAINTAIN AN EAR TH-PCI NT I NG ACCURACY CF BETTER THAN PLUS OR MINUS 1 
DEG IN ALL THREE AXES, WITH MOTION RATES OF LESS THAN 0.035 0EG;ZSEC. 

REFERENCES 

63. 257. 2Se, 259. 541, AND 721. 


EXPERIMENT NAME- ADVANCED VERY HIGH RESOLUTION NSSOC ID ITOS-H -01 

RADIOMETER (AVHRR) 


GREENBELT, MO. 
GREENBELT. MO. 


OTHER INFCBMATIDN 

SPACECRAFT WT- 633. KG 

LAUNCH CATE- 12/CO/ 76 
OPERATING STATUS- PLANNED 
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experiment perstnnel 

PI _ NESS STAFF NOAA-NE 6S SUITLAND, MD. 

OPERATING STATUS- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE ITOS-H ADVANCED VERY HIGH f£SOLUTION RADIOMETER (AVHRR) WILL BE 
CAPABLE OF PROVIDING GLOBAL DAYTIME AND NIGHTTIME EARTH CLOUDCOVER PICTURES 
ON A REGULAR DAILY BASIS FOR USE IN WEATHER ANALYSIS AND FORECASTING. THE 
MULT tSPECTRAL SCANNING INSTRLMENT WILL OPERATE IN BOTH REAL-TIME AND TAPE 
RECORDER MODES. THE FOUR-CHANNEL UNIT WILL USE THE FOLLOWING SPECTRAL 

WAVELENGTHS CHANNEL 1 - C.5 TO 0.7 MICRON {VISIELE), CHANNEL 2 - 0.75 TO 

l.OO MICRONS (NEAR IRl. CHANNEL 3 - 10.5 TO 12. S MICRCNS ( IR WINDOW), AND 
CHANNEL A - e.5 TO 7.0 MICRONS (WATER VAPOR). THE VISIBLE. NEAR IR, AND IR 
WINDOW CHANNELS HAVE A PLANNED GROUND RESOLUTION OF 1 KM. THE RESOLUTION OF 

THE WATER VAPOR CHANNEL WILL BE SOMEWHAT LESS ABOUT A KM AT NADIR. EACH 

CHANNEL WILL HAVE ITS OWN ELECTRONICS PACKAGE CONSISTING OF AN AMPLIFIER. AN 
ANALOG-TO-OIGITAL CONVERTER. AND OTHER AUXILIARY ELECTRONICS. IDENTICAL 
EXPERIMENTS WILL BE FLOWN ON ITCS-I AND -J. 

references 

B3, 256. 2E7. 250. 25S. AND 5AI. 


EXPER IMENT 

NAME- 

TIRCS 
I TONS) 

operational vertical sounder 

NSSDC 

ID ITOS-H -02 

EXPERIMENT 

PERSONNEL 




PI - 

NESS 

staff 

NOAA-NE SS 

su itlano 

• MD« 

OI - 

UNKNOWN 

meteorological office 

LONDON. 

ENGLANC 


OPERATING STATUS- PLANNED 
EXPERIMENT BRIEF DESCRIPTION 

THE TIHDS OPERATIONAL VERTICAL SOUNDER (TOVS» TC BE FLOWN ON ITOS-H IS 
CESia^ED TO INDIRECTLY DETERMINE THE VERTICAL DISTRIBUTION OF TEMPERATURE, 
WATER VAPOR. AND OZONE BY MEASURING THE INFRARED RADIATION EMITTED FROM THE 
EARTH AND ITS ATMOSPHERE. THE TCVS TENTATIVELY CONSISTS OF TWO OPTICAL UNITS 
INTECTiATEO INTO A SINGLE SDUHDI NG SYSTEM. UNIT 1 WILL HAVE 14 CHANNELS AND 
WILL VIEW THE FOLLOWING SPECTRAL INTERVALS -- CHANNEL 1 - THE 3. 8-MICRON 
WINDOW REGION, CHANNEL 2 - THE S.6-MICHCN OZCNE CANO, CHANNEL 3 - THE 
11.1-MlCRON WINDOW REGION, EIGHT CHANNELS IN THE 15-MICRON CARBON CIOXIOE 
SAND, AND THREE CHANNELS IN THE 18- TO 30-MI CRCN ROTATIONAL WATER VAPOR 
BAND. THE SECOND UNIT WILL HAVE THREE CHANNELS OPERATING AT 14.97 MICRONS 
USING SELECTIVE ABSORPTION BY PASSING THE INCOMING RADIATION THROUGH THREE 
DOUBLE CELLS CONTAINING GASEOUS CARBON DIOXIDE AT DIFFERENT PRESSURES. THE 
SOUNDER WILL USE A STEP SCAN DEVICE TO PROVIDE PLUS OR MINUS 40 DEG OF 
TRAVERSE SCAN, WHILE THE SPACECRAFT'S QREITAL MOTICN WILL PROVIDE SCANNING 
IN THE ORTHOGONAL DIRECTION, THE DESIGN WILL ALLCW SOUNDINGS TO BE TAKEN AS 
CLOSE AS 400 KM APART AS COMPARED TO A 900-KM SEFARATICN THAT PRESENTLY 
EXISTS WITH THE JIRS-B EXPERIMENT ON NIMBUS 4. VERTICAL PROFILES OF 
TEMPERATURE. OZONE, AND WATER VAPOR WILL BE C6TAINED FROM THE REDUCED 
RADIANCE MEASUREMENTS BY MATHEMATICAL INVERSION TECHNICUES. THE RESULTING 
temperature PROFILE WILL GO FROM THE SURFACE TO 1 MB AND WILL HAVE AN 
ACCURACY OF PLUS OR MINUS 1 DEG K. THE WATER VAPOR PROFILE FROM THE SURFACE 
TO THE TROPOPAUSE WILL BE ACCURATE TO 20 PERCENT, WHILE THE OZONE WILL BE 
MEASURED TO WITHIN PLUS OR MINUS O.Ol CM. THE ITCS-I TCVS WILL PROBABLY 
INCLUDE TWO ADDITIONAL INSTRUMENTS, ONE TO MEASURE INTERVALS IN THE 
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4.3-MICRQN CAR8L1K DIOXIDE BAND AND THE CTHEH A MICROWAVE DEVICE TO MEASURE 
RADIATION IN THE £.E-MM OXYGEN BAND. 

REFERENC ES 

B3, 2EC, 2Ee, 259. AND 541. 


EXPERIMENT NAME- DATA COLEECTICN AND PLATFORM LOCATICN N5SDC ID ITOS-H -03 
SYSTEM (DCS) 

EXPERIMENT PERSONNEL 

PI - UNKNOWN NASA-GSFC GREENQELT, MD. 

OPERATING STATUS- PLANNED 

EXPERIMENT BRIEF OESCRIPTIDM 

THE DATA COLLECTION AND PLATFORM LOCATICN SYSTEM (DCS) WILL BE 
DESIGNED TO MEET THE ME TEOR CLOG I C AL DATA NEEDS OF THE UNITED STATES AND TO 
SUPPORT THE GLOBAL ATMOSPHERIC RESEARCH PROGRAM (GASP). THE SYSTEM WILL 
RECEIVE LOW DUTY CYCLE TRAN SMI S £ I CNS OF METE CROLCG IC AL OBSERVATIONS FROM 
FREE FLOATING BALLOONS. OCEAN BUOYS. OTHER SATELLITES, AND FIXED 
GROUND-BASED SENSOR PLATFORMS DISTRIBUTED AHCUND THE GLOBE. THE OBSERVATIONS 
FROM THESE RANDOMLY LOCATED SOURCES WILL BE ORGANIZED ON BOARD THE 
SPACECRAFT AND RETRANSMITTED WHEN IT CCMES WITHIN RANGE CF A COMMAND AND 
DATA ACQUISITION (CDA) STATION. FOR THE FREE MOVING BALLOONS. THE DOPPLER 
FREQUENCY SHIFT CF THE TRANSMITTER WILL BE OBSERVED IN ORDER TO LATER 
CALCULATE THE LOCATION OF THE BALLOONS. ALL INFORMATICN RECEIVED BY THE 
SPACECRAFT WILL EE STORED IN A 320-KE SOLID-STATE EUFFEH MEMORY. TFE aiFFER 
WILL BE DESIGNED TO HANDLE AN AVERAGE OF 1 0 ' TRANSM ISS ICNS PER ORBIT FROM UP 
TO 320 OBSERVATICN PLATFORMS. THE SYSTEM WILL BE BUILT WITH A READOUT 
CAPABILITY OF 0,£ KBS AS WELL AS AN S-KBS CAPABILITY FCR DATA TRANSMISSION 
TO A CDA STATION. THE GSFC-DEVE LOPED DCS SYSTEM WILL CCNSIST OF THE RANDOM 
ACCESS MEASUREMENT (RAM) SYSTEM THAT WILL ALSO BE USED IN THE TROPICAL WINDS 
ENERGY CONVERSION AND REFERENCE LEVEL EXPERIMENT (TWERLE) TO BE FLOWN ON 
N IMBUS-F . 

REFERENCES 

83. 2S€. 2SE, 259, AND 541. 


«««** ^Ai**** ******:************■**** **t**AL 44 «««*«: 


SPACECRAFT COMMON NAME- ITDS-I 
ALTERNATE NAMES- 

□REITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- / / 

APOGEE- 1678.00 KM ALT 
PERIGEE- 1678.00 KM ALT 
PERIOD- 120. MIN 
INCLINATION- 103. DEG 


NSSDC ID ITOS-1 


OTHER INFCRMATION 

SPACECRAFT WT- 633. KG 

LAUNCH CATE- 06/00/78 
OPERATING STATUS- PLANNED 
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SPACECRAFT 
PM - R.A. 
PS - M.E. 


PERSONNB- 

STAMPFU 

shenk 


NA SA-GSFC 
NA SA-GSFC 


GPEENBELT. HO. 
GREEN8ELT, MD. 


spacecraft brief description 

ITQS-I WILL BE THE THIRD IN A SERIES OF THIRD-GENERATION SPACECRAFT IN 
THE NATIONAL operational ME TEOR CLOGI CA L SATELLITE SYSTEM < NOHS S } . THE 
satellite will be designed TC SERVE AS AN ECCNCMICAL AND STABLE PLATFORM FOR 
TESTING ADVANCED OPERATIONAL SUBSYSTEMS FOR USE IN WEATHER ANALYSIS AND 
FORECASTING. PRIMARY SENSORS INCLUDE AN ADVANCED VERY HIGH RESOLUTION 
RADIOMETER (AVHRR) FOR OBSERVING DAYTIME AND NIGHTTIME GLOBAL CLOUD COVER 
and A TIROS OPERATIONAL VERTICAL SOUfOEH <TDVS) FOR OBTAINING TEMPERATURE. 
WATER VAPOR. AND OZONE PROFILES THROUGH THE EARTH'S ATMOSPHERE. SECONDARY 
EXPERIMENTS ARE THE SPACE ENVIRCNMENT MCMTOR (SEMI. WHICH WILL MEASURE THE 
proton and ELECTRON FLUX NEAR THE EARTH. AND THE DATA COLLECTION AND 
PLATFORM location SYSTEM CDCS). WHICH WILL PROCESS AND RELAY TO CENTRAL DATA 
ACQUISITION STATIONS VARIOUS METEOROLOGICAL DATA RECEIVED FROM FREE FLOATING 
BALLOONS AND OCEAN BUOYS DISTRIBUTED AROUND THE GLCBE. THE SATELLITE WILL BE 
able to maintain an EARTH-POINTING ACCURACY OF BETTER THAN PLUS DR MINOS I 
DEG IN ALL TKPEE AXES. WITH MOTION RATES OF LESS THAN 0.035 DEG/SEC. 


references 

33. 257. 2EB. 250. SAl. AND 721. 


EXPERIMENT NAME- ADVANCED VERY HIGH RESOLUTICN 
RADIOMETER lAVHRRI 


NSSOC ID ITOS-I -01 


EXPERIMENT PERSONNEL 

P[ _ NESS STAFF NOAA-NES5 SUITLAND. MO. 

operating status- PLANNED 
EXPERIMENT BRIEF DESCRIPTION 

THE lTOS-1 ADVANCED VERY HIGH RESCLUTIDN RADIOMETER I AVHRR) WILL BE 
CAPABLE OF PROVIDING GLOBAL DAYTIME AND MCM7IME EARTH CLDUDCOVER PICTURES 
ON A REGU.AR DAILY BASIS FOR USE IN WEATHER ANALYSIS #N0 FORECASTING. THE 
MULT ISPECTRAL SCANNING INSTRUMENT WILL OPERATE IN BOTH REAL-TIME AND TAPE 
RECORDER MODES. THE FOUR-CHANNEL UNIT WILL USE THE FOLLOWING SPECTRAL 

WAVELENGTHS CHANNEL 1 - 0.5 TO 0.7 MICRON (VISIELE). CHANNEL 2 - 0.75 TO 

1. 00 MICRONS (NEAR IR). CHANNEL 3 - 10.5 TO 12.5 MICRCNS I IR WINDOW), AND 
CHANNEL 4 - 6.5 10 7.0 MICRCNS IWATER VAPOR). THE VISIBLE. NEAR IR. AND IR 
WINDOW CHANNELS HAVE A PLANNED 6RCUND RESOLUTION OF I KM. THE RESOLUT ICW OF 
THE WATER VAPOR CHANNEL WILL BE SCMEtHAT LESS. ABOUT 4 KM AT NADIR. EACH 
CHANNEL WILL HAVE ITS OWN ELECTRONICS PACKAGE CONSISTING OF AN AMPLIFIER, AN 
AN ALDG-TO-OIGITAL CONVERTER. AND OTHER AUXILIARY ELECTRONICS. IDENTICAL 
EXPERIMENTS WILL BE FLOWN ON ITCS-H AND -J. 


REFERENCES 

83. 256. 257, 258. 259 * AND 541. 


EXPERIMENT NAME- TIROS OPERATIONAL VERTICAL SOUNDER NSSDC ID ITOS-I -02 

<TOVS) 


212 



NOAA-hiESS SUITLAND, MD. 

ME TEanOLOGlCAL OFFICE LCNOCN, ENGLAND 


EXPERIMENT PERSONNEL 

PI - NESS STAFF 

01 ~ UNKNOWN 

OPERATING STATUS- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE TIROS CPERATIONAL VERTICAL SOUNDER (TOVS> TO BE FLOWN ON ITOS-I IS 
DESIGNED TO INDIRECTLY DETERMINE THE VERTICAL DISTRIBUTION OF TEMPERATURE. 
WATER VAPOR. AND OZONE BY MEASURING THE INFRARED RADIATION EMITTED FROM THE 
EARTH AND ITS ATMOSPHERE. THE TCVS TENTATIVELY WILL CCNSIST OF TWO OPTICAL 
UNITS INTEGRATED INTO A SINGLE SOUNDING SYSTEM. UNIT 1 WILL HAVE 14 CHANNELS 

AND WILL VIEW THE FOLLOWING SPECTRAL INTERVALS CHANNEL t - THE 3.3-MICRON 

WINDOW REGION. CHANNEL 2 - THE S.6-MICRCN CZCNE BAND. CHANNEL 3 - THE 
It. 1-MICRON WINDOW REGION. EIGHT CHANNELS IN THE 15-MICRCN CARBON DIOXIDE 
BAND. AND three CHANNELS IN THE 18- 10 30-MI CRCN ROTATIONAL WATER VAPOR 
BAND. THE SECOND UNIT WILL HAVE THREE CHANNELS OPERATING AT 14.97 MICRONS 
USING SELECTIVE ABSORPTION BY PASSING THE INCCMI NG RADIATION THROUGH THREE 
DOUBLE CELLS CONTAINING GASEOUS CARBCN DIOXIDE AT DIFFERENT PRESSURES. THE 
SOUNDER WILL USE A STEP SCAN DEVICE TO PROVIDE PLUS DR MINUS 40 OEG OF 
TRAVBISe SCAN. WHILE THE SPACECRAFT'S ORBITAL MOTION WILL PROVIDE SCANNING 
IN THE ORTHOGONAL DIRECTION. THE DESIGN WILL ALLCW SOUNDINGS TO BE TAKEN AS 
CLOSE AS 400 KM APART AS CCMPAREO TO A 900-K M SEPARATION THAT PRESENTLY 
EXISTS WITH THE SIRS-B EXPERIMENT ON NIMBUS 4. VERTICAL PROFILES OF 
TEMPERATURE. OZONE. AND WATER VAPOR WILL BE OBTAINED FROM THE REDUCED 
RADIANCE MEASUREMENTS BY MATHEMATICAL INVERSION TECHNIQUES. THE RESULTING 
TEMPERATURE PROFILE WILL GO FROM THE SURFACE TO I MB AND WILL HAVE AN 
ACCURACY OF PLUS OR MINUS 1 OEG K. THE WATER VAPOR PROFILE FROM THE SURFACE 
TO THE TROPOPAUSE WILL BE ACCURATE TO 20 PERCENT. WHILE THE OZONE WILL BE 
MEASURED TO WITHIN PLUS DR MINUS 0.01 CM. THE TOVS WILL PROBABLY INCLUDE TWO 
ADDITIONAL INSTRUMENTS. ONE TO MEASURE INTERVALS IN THE 4.3-MICRON CARBON 
DIOXIDE BAND AND THE OTHER A MICROWAVE DEVICE TO MEASURE IN THE 5.S-MM 
OXYGEN BAND. 

REFERENCES 

83. 256. 2!a. 259. AND 541. 


EXPERIMENT. NAME- DATA COLLECTION AND PLATF CRM LOCATION NSSDC ID ITOS-I -03 
SYSTEM (DCS) 

EXPERIMENT PERSONNEL 

PI - UNKNOWN NASA-GSFC GREENBELT. MO. 

OPERATING STATUS- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE DATA CCLLECTION AND PLATFORM LOCATION SYSTEM (DCS) WILL BE 
DESIGNED TO MEET THE METEOROLOGICAL DATA NEEDS OF THE UNITED STATES AND TO 
SUPPORT THE GLOBAL ATMOSPHERIC RESEARCH PROGRAM (GARP). THE SYSTEM WILL 
RECEIVE LOW DUTY CYCLE TRANSMISSIONS DF METEOROLOGICAL O^ERVATIONS FROM 
FREE FLOATING BALLOONS. OCEAN BUOYS. OTHER SATELLITES. AND FIXED 
GROUND-BASED SENSOR PLATFORMS DISTRIBUTED AROUND THE GLOBE. THE OBSERVATIONS 
FROM these randomly located SOURCES WILL BE ORGANIZED CN BOARp THE 
SPACECRAFT AND RETRANSMITTED WHEN IT CCMES WITHIN RANGE OF A COMMAND AND 
DATA ACQUISITION (CDA) 5TATICN. FOR THE FREE MOVING BALLOONS. THE COPPLER 
frequency SHIFT CF THE TRANSMITTER WILL BE OBSERVED IN ORDER TO LATER 
CALCULATE THE LOCATION OF THE BALLOONS. ALL INFORMATION RECEIVED BY THE 
SPACECRAFT WILL EE STORED IN A 320-KB SOLID-STATE BJFFER MEMORY. THE BUFFER 
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WILL BE DESIGNED TO HANDLE AN AVERAGE OF 10 TRANSMISSIONS PER ORBIT FROM UP 
TO 320 QBSERVATICN PLATFORMS. THE SYSTEM WILL BE BUILT WITH A READOUT 
CAPABILITY OF O.E KBS AS WELL AS AN 8-KBS CAPABILITY FOR DATA TRANSMISSION 
TO A CDA STATION. THE GSFC-OEVELOPED DCS SYSTEM WILL CONSIST OF THE RANDOM 
ACCESS MEASUREMENT (RAM) SYSTEM THAT WILL ALSO BE USED IN THE TROPICAL WINDS 
ENERGY CONVERSION AND REFERENCE LEVEL EXPERIMENT (TWERLE) TO BE FLOWN ON 
N IMBUS-F. 

references 

83. 2Se. 2Se. 259. AND 541. 


tL*^^*^*^^HL^tt■****** ********************** *********** 


SPACECRAFT COMMON NAME- ITOS-J 
ALTERNATE NAMES- 

QRBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- / / 

APOGEE- 1678.00 KM ALT 
PERIGEE- 1678.00 KM ALT 
PERIOD- 120. MIN 
INCLINATION- 103. DEG 


NSSDC ID ITOS-J 


OTHER IM^CFMATICN 

SPACECRAFT WT- 633. KG 

LAUNCH CATE- 12/00/79 
OPERATING STATUS- PLANNED 


SPACECRAFT PERSONNEL 

PM - R.A. STAMPFL NASA-GSFC GREENBELT. MD. 

PS - W.E. SHENK NASA-GSFC GREENBELT. MO. 

SPACECRAFT BRIEF DESCRIPTION 

ITOS-J WILL BE THE FOURTH IN A SERIES OF THIRD-GENERATION SPACECRAFT 
IN THE NATIONAL OPERATIONAL »C TEOROLOG 1 C AL SATELLITE SYSTEM (NQMSS). THE 
SATELLITE WILL BE DESIGNED TO SERVE AS AN ECCNCMICAL AND STABLE PLATFORM FOR 
TESTING ADVANCED OPERATIONAL SUBSYSTEMS FOR USE IN WEATHER ANALYSIS AND 
FORECASTING. PRIMARY SENSORS INCLUDE AN ADVANCED VERY HIGH RESOLUTION 
RADIOMETER (AVHRR) FOR OBSERVING DAYTIME AND NIGHTTIME GLOBAL CLOUD COVER 
ANO A TIROS OPERATIONAL VERYICAL SOUNDER (TOVS) FOR OETAINING TEMPERATURE, 
WATER VAPOR. AND OZONE PROFILES THROUGH THE EARTH’S ATMOSPHERE. SECONDARY 
EXPERIMENTS ARE THE SPACE ENVIRCNMENT MONITOR ISEM). WHICH WILL MEASURE THE 
PROTON AND ELECTRON FLUX NEAR THE EARTH. AND THE DATA COLLECTION ANO 
PLATFORM LOCATION SYSTEM (DCS), WHICH WILL PROCESS AND RELAY TO CENTRAL DATA 
AC0UI5ITI0N STATIONS VARIOLE ME TECROLOGI CAL DATA RECEIVED FROM FREE FLOATING 
BALLOONS ANO OCEAN BUOYS DISTRIBUTED AROUND THE GLC8E. THE SATELLITE WILL BE 
ABLE TO MAINTAIN AN EARTH- PC I N T 1 NG ACCURACY CF BETTER THAN PLUS OR MINUS 1 
DEG m ALL THREE AXES. WITH MOTION HATES OF LESS THAN 0.035 0EG/3EC. 

REFERENCES 

83. 257, 256. 259. 541, ANO 721. 


EXPERIMENT NAME- ADVANCED VERY HIGH RESOLUTION 
RADIOMETER (AVHRR) 


NSSDC ID ITOS-J -Ol 
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NQAA-NESS 


SUITLAND. MD 


EXPERIMENT PERSONNEL 

PI - NESS STAFF 

OPERATING STATl/S- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE ITOS-J ADVANCED VERY HIGH RESCLUTICN RADIOMETER ( AVHRR) MILL BE 
CAPABLE OF PROVIDING GLOBAL DAYTIME AND MGHTTIME EARTH CLOUDCOVER PICTURES 
ON A REGULAR DAILY BASIS FDR USE IN HEATHER ANALYSIS AND FORECASTING. THE 
MULTISPECTRAL SCANNING INSTRUMENT MILL OPERATE IN BOTH REAL-TIME AND TAPE 
RECORDER MODES. THE FOUR-CHANNEL UNIT MILL USE THE FOLLOWING SPECTRAL 
WAVELENGTHS — CHANNEL I - 0.5 TO 0.7 MICRCN (VISIBLE). CHANNEL 2 - 0.75 TO 
l.OO MICRON (NEAR IR>. CHANNEL 3 - 10.5 TO 12.5 MICRONS (IR WINDOW). AND 
CHANNEL 4 - 6.5 TO 7.0 MICRONS IMATEB VAPOR). THE VISIBLE. NEAR IR, AND IR 
WINDOW CHANNELS HAVE A PLANNED GROUND RESOLUTION OF 1 KM. THE RESOLUTION OF 
THE WATER VAPOR CHANNEL WILL BE SOME »M AT LESS. ABOUT 4 KM AT NADIR. EACH 
CHANNEL WILL HAVE ITS OWN ELECTRONICS PACKAGE CONSISTING OF AN AMPLIFIER, AN 
ANALOG-TO-OIGITAL CONVERTER^ AND OTHER AUXILIARY ELECTRONICS. IDENTICAL 
EXPERIMENTS MILL BE FLOWN CN TTCS-H AND -I. 

REFERENCES 

83. 256. 257. 258, 25S, AND 541, 


EXPERIMENT NAME- TIRCS OPERATIONAL VERTICAL SCUNOER NSSOC ID ITOS-J -02 

< TO VS) 

EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-NESS SUITLANO, MD . 

01 - UNKNOWN METEOROLOGICAL OFFICE LCNDCN, ENGLAND 

OPERATING STATUS- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE TIROS OPERATIONAL VERTICAL SOUNDER (TOVS) TC BE FLOWN ON ITOS-J IS 
OESIGNEO TO INDIRECTLY DETERMINE THE VERTICAL DISTRIBUTION OF TEMPERATURE, 
WATER VAPOR, AND OZONE BY MEASURING THE INFR/>REO RADIATION EMITTED FROM THE 
EARTH AND ITS ATMOSPHERE. THE TCVS TENTATIVELY WILL CONSIST OF TWO OPT ICAL 
UNITS INTEGRATED INTO A SINGLE SOUNDING SYSTEM. UNIT 1 WILL HAVE 14 CHANNELS 

AND WILL VIEW THE FOLLOWING SPECTRAL INTERVALS CHANNEL I - THE 3.B-M ICRON 

WINDOW REGION, CHANNEL 2 - THE S.6-MICRCN CZCNE BAND, CHANNEL 3 - THE 
11.1-MICRON WINDOW REGION. EIGHT CHANNELS IN THE 15-MICfiCN CARBON CtOXlOE 
BAND. AND THREE CHANNELS IN THE 18- TO 30-MICRCN RCTATIONAL WATER VAPOR 
BAND. THE SECOND UNIT WILL HAVE THREE CHANNELS OPERATING AT 14.97 MICRONS' 
USING SELECTIVE ABSORPTION BY PASSING THE INCOMING RADIATION THROUGH THREE 
DOUBLE CELLS CONTAINING GASEOUS CARBCN DIOXIDE AT DIFFERENT PRESSURES. THE 
SOUNDER WILL USE A STEP SCAN DEVICE TO PROVIDE PLUS OR MINUS 40 DEG OF 
TRAVERSE SCAN, WHILE THE SPACECRAFT'S ORBITAL MOTION WILL PROVIDE SCANNING 
IN THE ORTHOGONAL DIRECTION. THE DESIGN WILL ALLOW SOUNDINGS TO BE TAKEN AS 
O-OSE AS 400 KM APART AS CCMPARED TO A 900-KM SEPARATION THAT PRESENTLY 
EXISTS WITH THE 5IRS-B EXPERIMENT ON NIMBUS 4. VERTICAL PROFILES OF 
TEMPERATURE. OZONE. AND WATER VAPOR WILL BE CBTAINEO FROM THE REDUCED 
RADIANCE MEASUREMENTS BY MATHEMATICAL INVERSION TECHNIQUES. THE RESULTING 
TEMPERATURE PROFILE WILL GD FROM THE SURFACE TO I MB AND WILL HAVE AN 
ACCURACY OF PLUS OR MINUS 1 DEG K. THE WATER VAPOR PROFILE FROM THE SURFACE 
TO THE TRDPOPAUSe WILL BE ACCURATE TO 20 PERCENT, WHILE THE OZONE WILL BE 
MEASURED TO WITHIN PLUS OH MINUS 0.01 CM. THE TOVS WILL PROBABLY INCLUDE TWO 
ADDITIONAL INSTRLMENTS, ONE TO MEASURE INTERVALS IN THE 4.3-MICRON CARBON 


215 



DIOXIDE BAND AND THE OTHER A MICRQMAVE DEVICE TO MEASURE RADIATION IN THE 
S.5-MM OXYGEN BAND. 

REFERENCES 

83. 256. 258. 2S9. AND 541, 

experiment name— DATA COLLECTICN AND PLATECRM LOCATION NSSDC ID ITOS— J — OJ 
SYSTEM (DCS) 

EXPERIMENT PERSONNEL 

PI _ UNKNOWN NASA— GSFC GBEEN13ELT. MO. 

OPERATING STATUS— PLANNED 

EXPERIMENT 0H I EE DESCRIPTION 

THE DATA COLLECTION AND PLATFORM LCCATION SYSTEM (CCS) WILL BE 
DESIGNED TO MEET THE ME TE OPOLDG IC AL DATA NEEDS OF THE UNITED STATES AND TO 
SUPPORT THE GLOBAL ATMOSPHERIC RESEARCH FRCGBAM (CARP). THE SYSTEM WILL 
RECEIVE LOW DUTY CYCLE TRAN EMI S £ I CNS OF FETEOROLCG IC AL OBSERVATIONS FROM 
FREE FLOATING BALLOONS, OCEAN BUOYS, OTHER SATELLITES, AND FIXED 
GROUNO-BASED SENSOR PLATFORMS DISTRIBUTED AHCUND THE GLOBE. THE OBSERVATIONS 
FROM THESE RANDOMLY LOCATED SOURCES WILL BE ORGANIZED CN BOARD THE 
SPACECRAFT AND RETRANSMITTED WHEN IT CCMES WITHIN RANGE OF A COMMAND AND 
DATA ACQUISITION (CDA) STATION. FOR THE FREE MOVING BALLCONS,| THE DOPPLER 
FREQUENCY SHIFT CF THE TRANSMITTER WILL BE OBSERVED IN ORDER TO LATER 
CALCU-ATE THE LOCATION OF THE BALLOONS. ALL INFDRMATICN RECEIVED BY THE 
SPACECRAFT WILL BE STORED IN A 320-KB SOLID-STATE EU FF E« MEMORY. T FE BUFFER 
WILL BE DESIGNED TO HANDLE AN AVERAGE OF 10 TR ANSM ISS ICNS PER ORBIT FROM UP 
TO 320 OBSERVATICN PLATFORMS. THE SYSTEM WILL BE BUILT WITH A READOUT 
CAPABILITY OF 0.£ KBS AS WELL AS AN 8-KBS CAPABILITY FCR DATA TRANSMISSION 
TO A CDA STATION. THE GSFC-DEVE LOPED DCS SYSTEM WILL CCNSIST OF THE RANDOM 
ACCESS MEASUREMENT (RAMI SYSTEM, WHICH WILL ALSO BE USED IN THE TROPICAL 
WINDS ENERGY CONVERSION AND REFERENCE LEVEL EXPERIMENT (TWERLE) TO BE FLOWN 
ON NIM0US-F. 

REFERENCES 

83. 256. 2*8. 259, AND 541. 
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9. SMS/ GOES Series 


SPACECRAFT common nake- sms-a 
ALTERNATE NAMES— PL— 712D 

OREITAL tNFORMATION 

CR0tT TYPE- GEOCENTRIC 
FPOCE DATE- / / 

APOGEE- 35700.0 KM ALT 
PERIGEE- 3E700.0 KM ALT 
PERIOD- 1A40. ("IN 
INCLINATION- DEG 


NSSOC 10 SMS-A 


OTHER INFCSRATICN 

SPACECRAFT WT- 243. KG 

LAUFCH CATE- 10/’00/'73 
OPERATING STATUS- PLANNED 


SPACECRAFT PERSONNEL 
PM - O .Y . FOROYCe 

PS - W.e. SHENK 


NA SA-GSFC 
NA SA-GSFC 


GREEN0ELT. MD. 
GREENHELT, MD. 


SPACECRAFT ORIEF DESCRIPTION 

The sms-a is a nasa-devflcped, ncaa-operateo spacecraft, the 
SPIN-STABILIZED. E AR TH-SY NCH RON CL S SPACECRAFT *ILL CARRY (l> A 
VISIBLE-INFRARED SPIN-SCAN RAOlCMETEfi ( V I 5SR ) TO PROVIDE HIGH-QUALITY 

day/night cloodccver data and tc take radiance temperatures of the 

EAHTH-ATMO SPHERE SYSTEM. (2> A ME TEORD LCG I C A L DATA COLLECTION AND 
transmission SYSTEM TO RELAY PRCCESSEO DATA FRCM CENTRAL WEATHER FACILITIES 
TO SMALL APT-EQUIPPED REGIONAL S T A T I CN S AND TO COLLFCT AND RETRANSMIT DATA 
FROM REMOTELY LT GATED EARTH-0ASED PLATFCRMS, AND (31 A SPACE ENV I RCfiM ENT AL 
MONITOR (SEM) SYSTEM TO MEASURE PROTCN, ELECTRON. AND SOLAR X-RAY FLUXES AND 
MAGNETIC FIELDS. THE C YL I NDR I C A LL Y SHAPED SPACECRAFT MEASURES 1U0.5 CM IN 
DIAMETER AND 230 CM IN LENGTH. EXCLUSIVE CF A MAGNETCMETER THAT WILL EXTEND 
AN ADDITIONAL 03 CM BEYOND THE CYLINDER SHELL. THE PRIMARY STRUCTURAL 
MEMBERS ARE A FDNEYCOMBEO ECLIPMENT SHELF AND THRUST TUBE. THE VISSR 
TELESCOPE WILL BE MOUNTED CN THE EQUIPMENT SHELF AND WILL VIEW THE EARTH 
THROUGH A SPECIAL APERTURE IN THE SPACECRAFT’S SIDE. A SUPPORT STRUCTURE 
WILL EXTEND RADIALLY OUT FRCM THE THRUST TUBE AND WILL BE AFFIXED TO THE 
SOLAR PANELS, WHICH WILL FCBM THE CUTER WALLS CF THE SPACECRAFT AND PROVIDE 
THE PRIMARY SOURCE OF ELECTRICAL POWER. LOCATED IN THE ANNULUS -S HAPED SPACE 
BETWEEN THE THRUST TUBE AND THE SOLAR PANELS WILL EE STATIONKEEPING AND 
DYNAMICS CONTROL EQUIPMENT, BATTERIES, AND MCST CF THE SEM EQUIPMENT, PR'IPER 
SPACECRAFT ATTITUDE AND SPIN RATE (APPROXIMATELY 100 RFM> WILL BE MAINTAINED 
EY TWO SEPARATE SETS OF JET THRUSTERS MOUNTED AHCUND THE SPACECRAFT’S 
equator and activated by GRCUNO COMMAND. THE SPACECRAFT WILL USE BOTH UHF- 
AND S-BANO FREQUFNCIFS IN IIS TELEMETRY AND CCMHANO SUBSYSTEM. A LOW-POWER 
UHF- TRANSPONDER WILL PROVIDE TELEMETRY AND CCVMANO DURING LAUNCH AND THEN 
will serve AS A EACKUP FOR THE PRIMARY SUBSYSTEM ONCE THE SPACECRAFT HAS 
ATTAINED SYNCHRO NOLS CRH IT, 


REFERENCES 

1. 83. 88, S2. 195, 197, 229. 230, 231, 232, 233. 234, 235, 236. 237, 

238. 272, 280, 2tl, 304, ACE, 431. 432, 433, 667, 675, AND 865. 


EXPERIMENT NAME- VIS I8LE- I NFRAREO SPIN-SCAN RADIOMETER 
I VI ESR ) 


NSSDC ID SMS-A -01 
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experiment PeRSONMEL 
PI - NESS STAFF 


NOAA-NE SS 


SUITLANO. MD. 


OPERATINC STATUS- PLANNED 

experiment brief description 

THE VISIBLE-INFRARED SPIN-SCAN RADICMETEH IVISSR) TO BE FLOMN ON SMS-A 
MILL BE capable CF PROVIDING BOTH OAY/NIGHT CBSERVATICNS OF CLOUD COVER AND 
EAHTH/CLOUO radiance temperature measurements FRCM a SYNCHRONOUS. 
SPIN-STABILIZED. GEOSTATIONARY SATELLITE FOR USE IN OFERAT lONAL WEATHER 
analysis and FORECASTING. THE TXO-CHANNEL INSTRUMENT WILL BE ABLE TO TAKE 
BOTH FULL AND PARTIAL PICTURES CF THE EARTH'S DISC, BOTH THE INFRARED 
CHANNEL (10.5 TO 12.5 MICRONS) AND THE VISIBLE CHANNEL (0.S5 TO 0.75 MICRON) 
WILL USE A COMMON OPTICS SYSTEM. INCCMING RADIATION WILL BE RECEIVED BY AN 
ELLIPTICALLY SHAPED SCAN MIRROR AND COLLECTED BY A R ITCHEY-CHRET I EN OPTICAL 
SYSTEM. THE SCAN MIRROR MILL BE SET AT A NOMINAL ANGLE OF 45 DEG TO THE 
VISSR OPTICAL AXIS. WHICH WILL BE ALIGNED PARALLEL TO THE SPIN AXIS OF THE 
SPACECRAFT. THE SPINNING MOTION OF T)C SPACECRAFT (APPROXIMATELY 100 RPM ) 
WILL PROVIDE A WEST-TO-EAST SCAN MOTION WHEN THE SPIN AXIS OF THE SPACECRAFT 
IS ORIENTED PARALLEL WITH THE EARTH'S AXIS. THE LATITUDINAL SCAN WILL BE 
ACCat*>LlSHEO BY SEQUENTIALLY TILTING THE SCANNING Ml RRCR NORTH TO SOUTH AT 
THE COMPLETION OF EACH SPIN. A FULL PICTURE WILL TAKE 18.2 MIN TO COMPLETE 
and ABOUT 2 MIN TO RETRACE. DURING EACH SCAN. EIGHT V IS I BLE-SPECT HUM 
DETECTORS WILL SWEEP THE EARTH. WITH A GROUND RESOLUTION OF O.Q KM AT ZERO 
NAOIR angle, a MERCURY-CADMIUM TELLURl OE DETECTOR WILL SENSE THE INFRARED 
PORTION OF THE SPECTRUM WITH A HORIZONTAL RESOLUTICN CF APPROXIMATELY Q KM 
AT ZERO NAOIR ANGLE. THE INFRARED PORTION CF THE DETECTOR WILL MEASURE 
RADIANCE TEMPERATURES BETWEEN 180 AND 315 DEG K WITH A PROPOSED SENSITIVITY 
between 0.4 AND 1.4 DEG K. THE VISSR OUTPUT WILL BE DIGITIZED AND 
TRANSMITTED TO THE NOAA COMMAND DATA ACQUISITION STATION. WALLOPS ISLAND. 

VA. THERE THE SIGNAL WILL BE FED INTO A 'LINE STRETCHER,' WHERE IT WILL BE 
STORED AND TIME STRETCHED F CR TRANSMISSION BACK TO THE SATELLITE AT REDUCED 
BANDWIDTH FOR REBROADCAST AT APT USER STATIONS. AS WITH ALL OPERATIONAL TYPE 
DATA. THE VISSR DATA WILL BE HANDLED BY NOAA AND EVENTUALLY SENT TO THE 
NATIONAL CLIMATIC CENTER AT ASHEVILLE. NORTH CAROLINA, FDR ARCHIVING. 


REFERENCES 


t. 2, 63. S2. 195, 231, 235. 236. 237, 238, 318, 667, AND 865. 


EXPERIMENT NAME- METEOROLOGICAL DATA COLLECTION AND NSSDC ID SMS-A -05 

TRANSMISSION SYSTEM 

EXPER IHENT PERSONNEL 

PI - NONE ASSIGNED NONE ASSIGNED 

operating STATUS- PLANNED 
EXPERIMENT BRIEF DESCRIPTION 

THE METEOROLOGICAL DATA COLLECTION AND TRANSMISSION SYSTEM IS AN 
EXPERIMENTAL COMMUNICATIONS AND DATA HANDLING SYSTEM DESIGNED TO RECEIVE AND 
PROCESS METEOROLOGICAL DATA COLLECTED FRCM REMOTELY LOCATED EARTH-EASED DATA 
COLLECTION (OBSERVATION) PLATFORMS (DCPI. THE COLLECTED DATA WILL EE 
RETRANSMITTED FROM THE SATELLITE TO SMALL. GROUMO- BASED. REGIONAL DATA 
UTILIZATION CENTERS. DATA FRCM UP TO 10,000 OCP STATIONS CAN BE HANDLED BY 
THE SYSTEM. THE SYSTEM WILL ALSO ALLOW FOR THE RETRANSMISSION OF NARROW-BAND 
(WEFAX TYPE) DATA TO EXISTING SMALL GROUND-BASEO APT RECEIVING STATIONS FROM 
A LARGER WEATHBl CENTRAL FACILITY. THIS COMMUNICATIONS SYSTEM WILL OPERATE 
ON S-8ANO FREQUENCIES. THE MINIMUM DATA COLLECTICN SYSTEM FOR ONE SMS WILL 
CONSIST OF APPRO XI NATELT 3800 OCP STATIONS TO BE CCNT ACTED IN A 6-Hfi PERIOD. 
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THE TOTAL AMOUNT OF DATA CCLLECTEO DURING THE 6-HR PERIOD WILL BE BETWEEN 
350K AND 600K BITS# DEPENDING ON THE CODING TECHNI CUES. DATA RECEIVED FROM 
INDIVIDUAL stations WILL VARY FROM SO TO 3000 BITS. DEPENDING ON THE TYPE 
AND VARIETY OF SENSORS USED AT AN INDIVIDUAL OCP STATION. 

REFERENCES 

I. 2. E3. 13S. IDS. 231. 235. 236. 237, 238. 304. 667. AND B65. 


««« 44 «««* 4444444*44 44 4*4444 44W444***** 


SPACECRAFT COMMON NAME- SMS-0 
ALTERNATE NAMES- PL731E 

orbital information 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- / / 

APOGEE- 3S700.0 KM ALT 
PERI CEE- 35700.0 KM ALT 
PERIOD- 1440. MIN 
INCL INATION- OEG 


NSSOC ID SMS-B 


OTHER INFORMATION 

SPACECRAFT WT- 243. KG 

launch CATE- 02/00/74 
OPERATING STATUS- PLANNED 


SPACECRAFT PERSONNEL 

PM - D.V. FORDYCE NA5A-GSFC GREENBELT, MD. 

PS - W.E. SHENK NASA-GSFC GREENBELT, MD, 

SPACECRAFT BRIEF DESCRIPTION 

THE SMS-a IS A NASA-DEVELOPED. NOAA-CPERATED SPACECRAFT. THE 
SPIN-STABILIZED. EARTH- SYNCHRONCUS SPACECRAFT WILL CARRY (1) A 
VISIBLE- INFRARED SPIN-SCAN RADI CHETER (VISSR) TO PROVIDE HIGH-QUALITY 
DAY/NIGHT CLOUDCCVER DATA AND TC TAKE RADIANCE TEMPERATURES OF THE 
EARTH-ATMOSPHERE SYSTEM, (2» A METEOROLOGICAL CATA COLLECTION AND 
TRANSMISSION SYSTEM TO RELAY PROCESSED CATA FRCM CENTRAL WEATHER FACILITIES 
TO SHALL APT-EQUIPPED REGIONAL STATIONS AND TO COLLECT AND RETRANSMIT DATA 
FROM REMOTELY LOCATED EARTH-BASED PLATFORMS, AND (3) A SPACE ENVIRONMENT 
MONITOR ISEMl SYSTEM TO MEASURE PHOTON. ELECTRON, AND SOLAR X-RAY FLUXES AND 
MAGNETIC FIELDS. THE C YLI NDRIC ALL Y SHAPED SPACECRAFT MEASURES 190. 5 CM IN 
DIAMETER AND 230 CM IN LENGTH. EXCLUSIVE OF A MAGNETOMETER THAT WILL EXTEND 
JW ADDITIONAL 83 CM BEYOND THE CYLINDER SHELL. THE PRIMARY STRUCTURAL 
MEMBERS ARE A K3KEYCDMBED EQUIPMENT 31ELF AND THRUST TUBE. THE VISSR 
TELESCOPE WILL BE MOUNTED GN THE EQUIPMENT SHELF AMI WILL VIEW THE EARTH 
THROUGH A SPECIAL APERTURE IN THE SPACECRAFT'S SIDE. A SUPPORT STRUCTURE 
WILL EXTEND RADIALLY OUT FRCM THE THRUST TUBE ANO WILL BE AFFIXED TO THE 
SOLAR PANELS. WHICH WILL FCRM THE OUTER WALLS OF THE SPACECRAFT ANO PROVIDE 
THE PRIMARY SDUTCE OF ELECTRICAL POWER. LOCATED IN THE ANNULUS-SHAPED SPACE 
BETWEEN THE THRUST TIBE AND THE SOLAR PANELS WILL BE ST ATI ONKEEPING AND 
DYNAMICS CONTROL EQUIPMENT. BATTERIES, AND MOST OF THE SEM EQUIPMENT. PROPER 
SPACECRAFT ATTITLOE AND SPIN RATE (APPROXIMATELY 100 PPMI WILL BE MAINTAINED 
BY TWO SEPARATE SETS OF JET THRLSTERS MOUNTED ARCUKO THE SPACECRAFT'S 
EQUATOR ANO ACTIVATED BY CRCUND COMMAND. THE SPACECRAFT WILL USE BOTH 
UHF-BANO and S-BAND FREQUENCIES IN ITS TELEMETRY AND COMMAND SUBSYSTEMS. A 
LOW-POWER VHF TRANSPONDER WILL PRCVIOE TELEMETRY AH) COMMAND DURING LAUNCH 
ANO THEN WILL SERVE AS A BACKUP FOR THE PRIMARY SUBSYSTEM ONCE THE 
SPACECRAFT HAS DETAINED SYNCHRONOUS CR81 T. 
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REFERENCES 


66 S. 


I, ee. 92. 22S. 230. 232. 233. 234, 23 S , 236. 237. 238, 272, 304. AND 


EXPERIMENT NAME- VIS IBLE- I NF RARED SFIN-SCAN BADICMETEH NSSDC ID SMS-B -04 
C VI SSR ) 

EXPERIMENT PERSONNEL 

PI - NESS STAFF NOAA-NESS SUITLAND, MD. 

OPERATING STATUS- PLANNED 

EXPERIMENT BRIEF DESCRIPTION 

THE VISIBLE- INFRARED SPIN-SCAN RADIOMETER IVISSRI TO BE FLOWN ON SMS-B 
WILL BE CAPABLE CF PROVIDING BOTH DAY/NIGHT C8SERVATICNS OF CLOUOCCVER AND 
EARTFi/CLOUO RADIANCE TEMPERATURE MEASUREMENTS FROM A SYNCHRONOUS, 
SPIN-STABILIZED. GEOSTATIONARY SATELLITE FOR USE IN OPERATIONAL WEATHER 
ANALYSIS AND FORECASTING. THE TWO-CHANNEL INSTRUMENT WILL BE ABLE TO TAKE 
BOTH FULL AND PARTIAL PICTURES CF THE EARTH'S CISC. BOTH THE INFRARED 
CHANNEL <10.5 TO 12. S MICRCNSI AND THE VISIBLE CHANNEL (0.55 TO 0.75 MICRON) 
WILL USE A COMMON OPTICS SYSTEM, INCCMING RADIATION WILL BE RECEIVED BY AN 
ELLIPTICALLY SHAPED SCAN MIRROR AND COLLECTED BY A R I TCHEY-CHH ET I EN OPTICAL 
SYSTEM. THE SCAN MIRROR WILL BE SET AT A NCMINAL ANCLE OF 4S DEG TO THE 
VIS3R OPTICAL AXIS, WHICH WILL BE ALIGNED PARALLEL TO THE SPIN AXIS OP THE 
SPACECRAFT. THE SPINNING MCTION OF THE SPACECRAFT (APPROXIMATELY 100 RPM ) 
WILL PROVIDE A WEST-TO-EASI SCAN MOTION WHEN THE SPIN AXIS OF THE SPACECRAFT 
IS ORIENTED PARALLEL WITH THE EARTH'S AXIS. THE LATITUDINAL SCAN WILL BE 
ACCOMPLISHED BY SEQUENTIALLY TILTING THE SCANNING MIRRCfi NORTH TO SOUTH AT 
THE COMPLETION OF EACH SPIN. A FULL PICTURE WILL TAKE IS. 2 MIN 70 COMPLETE 
AND ABOUT 2 MIN TO RETRACE. DURING EACH SCAN, EIGHT VISIBLE-SPECTRUM 
DETECTORS WILL SWEEP THE EARIH, WITH A GROUND RESOLUTICN OF 0.9 KM AT ZERO 
NADIR ANGLE. A M ERCLW Y-C ADM I UM TELLURI DE DETECTOR WILL SENSE THE INFRARED 
PORTION OF THE SPECTRUM WITH A HORIZCNTAL RESCLUTICN CF APPROXIMATELY 9 KM 
AT ZERO NADIR ANGLE. THE INFRARED PORTION OF THE DETECTOR WILL MEASURE 
RADIANCE TEMPERATURES BETWEEN 180 AND 315 DEG K WITH A PROPOSED SENSITIVITY 
BETWEEN 0.4 AND 1.4 DEG K, THE VISSR OUTPUT WILL BE DIGITIZED AND 
TRANSMITTED TO THE NOAA COMMAND DATA ACQUISITIQN STATION. WALLOPS ISLAND, 

VA, THERE THE SIGNAL WILL BE FED INTO A 'LINE STRETCHER.' WHERE IT WILL BE 
STORED AND T IME- STRETCHED FCR TRANSMISSICK BACK TO THE SATELLITE AT REDUCED 
BANDWIDTH FOR REEROAOCAST TO APT L SE R STATIONS, AS WITH ALL OPERATIONAL TYPE 
DATA, THE VISSR DATA WILL BE HANDLED BY NOAA AND EVENTUALLY SENT TO THE 
NATIONAL CLIMATIC CENTER AT ASHEVILLE, NORTH CAROLINA, FOR ARCHIVING. 

REFERENCES 

2. 83. 92, 235, 236. 237, 238. 318, AND 865. 


EXPERIMENT NAME- METEOROLOGICAL DATA COLLECTION AND NSSDC ID SMS-B -05 

TRANSMISSION SYSTEM 

experiment PERSONNEL 

PI - NONE ASSIGNED NONE ASSIGNED 

OPERATING STATUS- PLANNED 
EXPERIMENT BRIEF DESCRIPTION 
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THE METEOROLOGICAL DATA COLLECTION AND TRANSMISSION SYSTEM IS AN 
EXPERIMENTAL COMMUNICATIONS AND DATA HANDLING SYSTEM DESIGNED TO RECEIVE AND 
PROCESS METEOROLOGICAL DATA COLLECTED FROM REMOTELY LOCATED EARTH-EASED DATA 
COLLECTION (OBSERVATION) PLATFORMS (DCP». THE COLLECTED CATA MILL BE 
RETRANSMITTED FROM THE SATELLITE TO SMALLp GKOUND-EASEOt REGIONAL CATA 
UTILIZATION CENTERS. DATA FfiCM LP TO 1 0.000 DCP STATIONS CAN BE HANDLED BY 
THE SYSTEM. THE SYSTEM MILL ALSO ALLCM FDR THE RETRANSMISSION OF NARROMBAND 
(MEFAX TYPE) DATA TO EXISTING SMALL GROUND-BASED APT RECEIVING STATIONS FROM 
A LARGER MEATHER CENTRAL FACILITY. THIS COMMUNICATIONS SYSTEM MILL OPERATE 
ON S-BAND FREQUENCIES. THE MINIMUM DATA COLLECTICN FOR ONE SMS MILL CONSIST 
OF APPROXIMATELY 3500 DCP STATIONS TO BE CONTRACTED IN A 6-HR PERIOD. THE 
TOTAL AMOUNT OF DATA COLLECTED DURING THE 6-HR PERIOD MILL BE BETMEEN 3S0K 
AND 600K BITS. DEPENDING ON THE CODI )G TECHNIQUES. DATA RECEIVED FROM 
INDIVIDUAL STATIONS MILL VARY FfiCM 50 TO 3000 BITS. DEPENDING ON THE TYPE 
AND VARIETY OF SENSORS USED AT AN INDIVIDUAL DCP STATICN. 

REFERENC ES 

2. 63. 139. 231. 23S. 237. 238. 304. AND S65 . 


***** ********************************************* 


SPACECRAFT COMMON NAME- SMS-C 
ALTERNATE NAMES- GOES-A 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- / / 

APOGEE- 35700.0 KM ALT 
PERIGEE- 35700.0 KM ALT 
PERIOD- 1440. MIN 
INCLINATION- DEG 


NSSOC ID SMS-C 


OTHER IMFCRMATION 

SPACECRAFT WT- 243. KG 

LAUNCH CATE- 06/00/74 
OPERATING STATUS- PLANNED 


SPACECRAFT PERSONNEL 

PM - O.V. FORDYCE NA SA-GSFC GREENBELT. MD, 

PS - M.E. SHENK NA SA-GSFC GREENBELT, MO. 

SPACECRAFT BRIEF DESCRIPTION 

THE SMS-C/GEOS-A ISA NASA-DEVELOPED. NCAA-OPERATED SPACECRAFT. THE 
SPIN-STABILIZED. EAR TH- SYNCHRONCUS SPACECRAFT MILL CARRY (!) A 
VISIBLE- INFRARED SPIN-SCAN RADICMETEfi (VISSR) TO PROVIDE HIGH-QUALITY 
OAV/NIGHT CLOUOCCVERR DATA AND TO TAKE RADIANCE TEMPERATURES OF THE 
EARTH-ATMOSPHERE SYSTEM. (2) A METEOROLOGICAL DATA COLLECTION AND 
TRANSMISSION SYSTEM TO RELAY PROCESSED DATA FflCM CENTRAL MEATHER FACILITIES 
TO SMALL APT-EOUIPPED REGIONAL STATIONS AND TO COLLECT AND RETRANSMIT DATA 
FROM REMOTELY LOCATED EARTH-BASED PLATFORMS. AND (3) A SPACE ENVIRONMENT 
MONITOR (SEM) SYSTEM TO MEASURE PHOTON, ELECTRON, AND SOLAR X-RAY FLUXES AND 
MAGNETIC FIELDS. THE C YL I NDR IC A LL V SHAPED SPACECRAFT MEASURES 190.5 CM IN 
DIAMETER AND 230 CM IN LENGTH, EXCLUSIVE OF A MAGNETOMETER THAT MILL EXTEND 
AN ADDITIONAL 83 CM BEYOND THE CYLINDER SHELL. THE PRIMARY STRUCTURAL 
MEMBERS ARE A HONEYCOMBED EQUIPMENT SiELF AND THRUST TUBE. THE VISSR 
TELESCOPE MILL BE MOUNTED ON THE EQUIPMENT SHELF AND MILL V I EM THE EARTH 
THROUGH A SPECIAL APERTURE IN THE SPACECRAFT'S SIDE, A SUPPORT STRUCTURE 
WILL EXTEND RADIALLY OUT FROM THE THRUST TUBE AND MILL BE AFFIXED TO THE 
SOLAR PANELS, MH ICH MILL FORM THE OUTER WALLS OF THE SPACECRAFT AND PROVIDE 
THE PRIMARY SOURCE OF ELECTRICAL POWER. LOCATED IN THE ANNULUS -SHAPED SPACE 
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BETWEEN THE THRUST TUBE AND THE SOLAR PANELS WILL EE ST AT I QNKEEP I N6 ANO 
DYNAMICS CONTROL EQUIPMENT, BATTERIES, AND MOST OF THE SEM EQUIPMENT. PROPER 
SPACECRAFT ATTITLDE AND SPIN RATE (APPROXIMATELY 100 RFM) WILL BE MAINTAINED 
BY TWO SEPARATE SETS OF JET THRLSTERS MCUNTED AROUND THE SPACECRAFT'S 
EQUATOR ANO ACTIVATED BY GROUND COMMAND. THE SPACECRAFT WILL USE BOTH 
UHF-BAMD AND S-B ANO FREQUENCIES IN ITS TELEMETRY AND CCMMANO SUBSYSTEM. A 
LOW-POWER VHF TRANSPONDER WILL PROVIDE TELEMETRY AND CCMMANO DURING L AUNCH 
AND THEN WILL SERVE AS A BACKUP FOR THE PRIMARY SUBSYSTEM ONCE THE 
SPACECRAFT HAS ATTAINED SYNCHRONOUS ORBIT. 

REFERENCES 

88. 92. 225. 230. 232, 233. 234, 235, 236. 237, 238. ANO 273. 


EXPERIMENT NAME- V IS IBLE- 1 NFRAREO SPIN-SCAN RADICMETER NSSDC ID SMS-C -0 1 
( VI SSR » 

EXPERIMENT PERSONNEL 

PI _ NESS STAFF NOAA-NESS SUITLANO. MO. 

OPERATING STATUS- PLANNED 

experiment BRIEF DESCRIPTION 

THE VISIBLE- INFRARED SPIN-SCAN RADIOMETER IVISSRJ TO BE FLOWN ON SMS-C 
WILL BE CAPABLE CF PROVIDING BOTH DAY/NIGHT CSSERVATICNS OF CLOUD COVER AND 
EAHTH/CLOUD RADIANCE TEMPERATURE MEASUREMENTS FROM A SYNCHRONOUS, 
SPIN-STABILIZED, GEOSTATIONARY SATELUTE FOR USE IN OFER AT I ONAL W E ATHER 
ANW.Y5IS AND FORECASTING. THE TWO-CHANNEL INSTRUMENT WILL BE ABLE TO TAKE 
BOTH FULL AND PARTIAL PICTURES CF THE EARTH'S DISC. BCTH THE INFRARED 
CHANNEL (10.5 TO 12.5 MICRONS! ANO T!C VISIBLE CHANNEL (0.55 T3 0.75 MICRON) 
WILL USE A COMMON OPTICS SYSTEM. INCCMING RADIATION WILL BE RECEIVED BY AN 
ELLIPTICALLY SHAPED SCAN MIRROR ANO COLLECTED BY A H 1 T CHEY-CHHET I EN OPTICAL 
SYSTEM. THE SCAN MIRROR WILL BE SET AT A NOMINAL ANGLE OF 45 DEG TO THE 
VISSR OPTICAL AXIS, which WILL BE ALIGNED PARALLEL TO THE SPIN AXIS OF THE 
SPACECRAFT. THE SPINNING MOTION OF THE SPACECRAFT (APPROXIMATELY 100 RPM ) 
WILL PROVIDE A WEST-TQ-EAST SCAN NOTION WHEN THE SPIN AXIS OF THE SPACECRAFT 
IS ORIENTED PARALLEL WITH THE EARTH'S AXIS. THE LATITUDINAL SCAN WILL BE 
ACCOMPLISHED BY SEQUENTIALLY TILTING THE SCANNING MIRRCR NORTH TO SOUTH AT 
THE COMPLETION OF EACH SPIN. A FULL PICTURE WILL TAKE 18.2 MIN TO COMPLETE 
AND ABOUT 2 MIN TC RETRACE. DURING EACH SCAN. EIGHT VISIBLE-SPECTRUM 
DETECTORS WILL SWEEP THE EARTH, WITH A GROUND RESOLUTICN OF 0.9 KM AT ZERO 
NADIR ANGLE, A MERCURY-CADMIUM TELLURIDE DETECTOR WILL SENSE THE INFRARED 
PORTION OF THE SPECTRUM WITH A HORIZONTAL RESOLUTICN OF APPROXIMATELY 9 KM 
AT ZERO NADIR ANGLE, THE INFRARED PORTION CF THE DETECTOR WILL MEASURE 
RADIANCE TEMPERATURES BETWEEN 180 ANO 315 DEG K WITH A PROPOSED SENSITIVITY 
BETWEEN 0,4 AMD 1.4 DEG K. THE VISSR OUTPUT WILL BE DIGITIZED AND 
TRANSMITTED TO THE NDAA COMMAND DATA ACOLISITION STATICN, WALLOPS ISLAND, 

VA . THERE THE SIGNAL WILL BE FED INTO A 'LINE STRETCHER,' WHERE IT WILL BE 
STORED ANO T IME- STRETCHED FCR TFANSMISSICN BACK TO THE SATELLITE AT REDUCED 
BANDWIDTH FOR REERQADCAST TC APT USER STATIONS, AS WITH ALL OPERATIONAL TYPE 
DATA, THE VISSR DATA WILL BE HANDLED BY NCAA AND EVENTUALLY SENT T 0 T HE 
NATIONAL CLIMATIC CENTER AT ASHEVILLE, NORTH CAROLINA. FCR ARCHIVING, 

RE FERENC ES 

2, 63, 92, 231, 235, 236. 237, 2 38, 318. AND 865. 
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EXPERIMENT NAME- METEOROLOGICAL DATA COLLECTION AND 
TRANSMISSION SYSTEM 


NSSDC ID SMS-C -05 


EXPERIMENT PERSONNEL 

PI - NONE ASSIGNED NONE ASSIGNED 

OPERATING STATUS- PLANNED 
EXPERIMENT brief DESCRIPTION 

THE METEORCLOGI CAL DATA CCLLECTIDN AND TRANSMISSION SYSTEM IS AN 

experimental communications and data handling system designed to receive and 

PROCESS METLQROLDGICAL DATA COLLECTED FfiCM REMOTELY LOCATED EARTH-EASED DATA 
COLLECTION (08SERVATI0NJ PLATFORMS (DCP). THE COLLECTED DATA WILL EE 
RETRANSMITTED FROM THE SATELLITE TC SMALL. G ROUND- EAS E C. REGIONAL DATA 
utilization CENTERS. DATA FRCM UP TO 1 0.000 DCP STATIONS CAN BE HANDLED BY 
the system, the SYSTEM WILL ALSC ALLCW FCR THE RETRANSMISSION OF NARROW-BAND 
(WEFAX TYPE) DATA FROM CENTRALIZED WEATHER FACILITIES TO EXISTING SMALL. 
GROUND-BASED APT RECEIVING STATIONS. THIS CO MMUMC AT I CNS SYSTEM WILL OPERATE 
ON S-BAND FREQUENCIES. THE MINIMUM DATA COLLECTICN SYSTEM FOR ONE SMALL 
METEOROLOGICAL SATELLITE WILL CCNSIST OF APPROXIMATELY 3500 DCP STATIONS TO 
BE CONTACTED IN A 6-HR PERIOD. THE TCTAL AMOUNT CF DATA COLLECTED DURING THE 
6-HR PERIOD WILL BE BETWEEN 350K AND 600K BITS, DEFENDING ON THE CODING 
TECHNIQUES. DATA RECEIVED FRCM INDIVIDUAL STATIONS WILL VARY FROM 50 TO 3000 
BITS, DEPENDING CN THE TYPE AND VARIETY CF SENSORS USED AT AN INDIVIDUAL CCff* 
5TAT ION . 

REFERENCES 

2, 33. 139, 231. 235. 236. 237. 230, AND 865. 
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The Programs of the 
Union of Soviet Socialist Republics 



COSMOS SERIES 






Preceding page blank 


B. THE PROGRAMS OF THE 
UNION OF SOVIET SOCIALIST REPUBLICS 

1. Cosmos Series 


SPACECHAFT COMHUN NAPE- COSMOS lA 

ALTERNATE NAMES- KC SMQ S lA 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCP DATE- 04/15/63 
APOGEE- 499.000 KM ALT 
PERIGEE- 2E2.0CO KM ALT 
PERIOD- 92.1 PIN 
INCL INATION- 4f.95 DEG 

SPACECRAFT PER5‘:NNEL 

PM - UNKNOWN SOV. 

P5 - UNKNOWN SOV. 


NSSOC ID 63-0 lOA 


OTHER IPFCRMATIGN 

SPACECRAFT WT- 500. KG 

LAUNCH CATE- 04/13/63 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

CATA RECORDED- 0B2963 


ACAD. CF sciences MCSCCW, USSR 
ACAD. CF SCIENCES MCSCCW. USSR 


SPACECRAFT BRIEF OESCRIPTIDN 

COSMOS 14 WAS THE FIRST RUSSIA 
SATELLITE WAS ORIGINALLY CCNSIOEREO 
CONDUCTING VARIOtS GEOPHYSICAL STLDI 
LAUNCH, IT WAS SPECIFICALLY IDENTIFI 
ELECTROTECHNICAL SYSTEMS LATER USED 
STAB IL IZATICN OF WEATHER SATELLITES. 
SUPPLIES USING SOLAR CELL BATTERIES. 
CYLINDER, WITH TWO HEMISPHERICAL END 
DIAMETER. THE CONTROL STAB I L I Z A 1 1 CN 
ELECTRIC MOTORS. THE KINETIC ENERGY 
electromagnets TFAT PRODUCED TORCLE 
FIELD. THIS SYSTEM PROVIDED THREE-AX 
SATELLITE ON THE CENTER OF THE EARTH 
OPERATION OF AUTCMATIC DEVICES THAT 
BATTERIES. THE SATELLITE CCNMUNICATE 
OPERATING AT A FREQUENCY OF 20 PH Z. 
INCORPORATED IN COSMOS 122 AND SUBSE 
SYSTEM. A SIMILAR TEST FLIGHT WAS PA 
THESE TWO FLIGHTS COMPRISED THE FIRS 
WEATHER SATELLITES. COSMOS 14 REENTE 
AFTER 137 DAYS IN ORBIT. 

REFERENCES 

58, 223, 3CE, 451, AND 797. 


N EXPEfilPENTAL WEATHER SATELLITE. THE 
TO HAVE BEEN DRBITED FOR THE PURPOSE OF 
ES. HOWEVER. NEARLY 4.5 YEARS AFTER ITS 
ED AS A TEST PLATFCKM FOR 
TO INSURE THE CR! ENT AT ION AND 
IN ADDITICN, TESTS WERE MADE OF POWER 
THE SATELLITE WAS IN THE FORM OF A 
S, AND WAS 1 .a M LCNG AND 1.2 M IN 
SYSTEM CCNSISTED CF FLYWHEELS DRIVEN BY 
CF THE FLYWHEELS WAS DAMPENED BY USING 
BY INTERACTING WITH THE EARTH'S MAGNETIC 
IS STA0I LIZAT I CN AND ORIENTED THE 
. EQUIPMENT CN BOABD MCNITORED THE 
CONTROLLED THE SOLAR AND CHEMICAL 
C VI A A 'MAYAK* RADIO TRANSMITTER 
THE RESULTS CF THESE TESTS WERE 
CUENT LAUNCHES IN THE COSMOS 'METEOR' 

DE NEARLY a MONTHS LATER WITH COSMOS 23. 
T STAGE IN THE DEVELOPMENT OF RUSSIAN 
BED THE ATMOSPHERE CN AUGUST 29. 1963. 


• ♦*•*•**** **•♦'***♦♦♦♦♦♦* ****••♦•*• ***********WWA*W 


SPACECRAFT COMMON NAME- COSMOS 23 
ALTERNATE NAMES- KOSMOS 23 


NSSDC ID 63-OSOA 


ORBITAL INFORMATION 

ORBIT type- geocentric 


OTHER INFORMATION 
SPACECRAFT WT- 


500. KG 



EPOCH DATE- 12/13/63 
APOGEE- 613.000 KM ALT 
PERIGEE- 240.000 KM ALT 
PERIOD- 92.00 MIN 
1NQ.INATI0N- 49.0 DEG 

SPACECRAFT PERSONNEL 

PM - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

COSMOS 23 WAS the SECCKD TEST PLATFCRM ORBITED BT RUSSIA FOR THE 
PURPOSE OF EVALUATING ELECTRDTE CH M C AL SYSTEMS LATER USED TO INSURE THE 
ORIENTATION AND ST ABl L 1 2A T I CN OF WEATHER SATELLITES. LIKE ITS PREDECESSOR, 
COSMOS 14, the SATELLITE WAS IN THE FORM OF A CYLINDER, WITH TWO 
HEMISPHERICAL ENDS. AND WAS 1.8 M LONG AND 1.2 M IN DIAMETER. TESTS WERE 
MADE OF POWER SUPPLIES THAT USED SOLAR CELL BATTERIES , AND EQUIPMENT ON 
BOARD MONITORED THE OPERATION OF AUTOMATIC DEVICES THAT CONTROLLED THE SOLAR 
ANO CHEMICAL BATTERIES. THE CONTROL STABILIZATION SYSTEM CONSISTED OF 
FLYWHEa-S DRIVEN BY ELECTRIC MOTORS. THE KINETIC ENERGY OF THE FLYWHEELS WAS 
DAMPENED BY USING ELECTROMAGNETS THAT PRODUCED TOHOUE BY INTERACTING WITH 
THE EARTH*S MAGNETIC FIELD. THIS SYSTEM PROVIDED THREE-AXIS STABILIZATION 
AND ORIENTED THE SATELLITE CN THE CENTER OF THE EARTH. THE SATELLITE 
COMMUNICATED VIA A •MAYAK' RADIO TRANSMITTER OPERATING AT 20 MHZ. COSMOS 23 
MAY HAVE ALSO CARRIED THE FIRST RUSSIAN ME TE CHOLCG IC AL SCANNING IH 
HACIOMETER TO OBTAIN CRUDE NIGHTTIME PICTURES OF THE EARTH'S CLOUD COVER. 

THE RESULTS OF THESE TESTS AND SIMILAR ONES CCNOUCTEO 8 MONTHS EARLIER ON 
COSMOS 14 WERE INCORPORATED IN COSMOS 122 AND SUBSEQUENT LAUNCHES IN THE 
COSMOS 'METEOR* SYSTEM. THESE TWO FLIGHTS COMPRISED THE FIRST STAGE IN THE 
DEVELOPMENT OF RUSSIAN WEATHER SATELLITES. COSMOS 23 REENTERED THE 
ATMOSPHERE ON MARCH 27. 1964, AFTER 105 CAYS IN ORBIT. 

REFERENCES 

S8. 223. 3E3. 451, 7CC. 797, AND 856. 


SQV. ACAD. OF SCIENCES MCSCOW, USSR 
SOV. ACAD. OF SCIENCES HCSCDW, USSR 


LAUNCH CATE- 12/13/63 
DFERAT ING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 032764 


I, *«!**+ *«««*«« 44 *444 44 «•«« 44 * «*« 44 


SPACECRAFT COMMON NAME- COSMOS 44 
ALTERNATE NAMES- KOSMOS 44 


NSSOC ID 64-053A 


ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 08/29/64 
APOGEE- 857.000 KM ALT 
PERIGEE- 615.000 KM ALT 
PERIOD- 99.48 MIN 
INCLINATION- 6S.C4 DEG 


SPACECRAFT 
PM - 
PS - 


PERSONNEL 

UNKNOWN 

UNKNOWN 


OTHER INFORMATION 

SPACECRAFT WT- UNKNOWN KG 
LAUNCH CATE- 08/23/64 
OPERATING STATUS- INOPERABLE 
DATE LAST usable 

DATA RECORDED- 


SOV. ACAD. OF sciences MCSCOW. USSR 
SOV. ACAD. OF sciences MOSCOW, USSR 
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SPACECRAFT BRIEF DESCRIPTION 

COSMOS 44 WAS THE THIRD RISSIAN EXPERIMENTAL METEOROLOGICAL SATELLITE 
AND THE FIRST LALNCHED FROM THE TVURAT AM SITE. IT WAS THE FIRST IN A SERIES 
OF PROTOTYPE SATELLITES THAT EVENTUALLY LEO TC THE ORBITING OF RUSSIA'S 
FIRST ANNOUNCED EXPERIMENTAL WEATHER SATELLITE. COSMOS 122. NO OFFICIAL 
DESCRIPTION OF THE COSMOS 44 FLIGHT HAS EWER BEEN RELEASED. HOWEVER, THE 
ORBITAL PARAMETERS AMD CONFIGURATION OF THE SATELLITE WERE SO SIMILAR TO 
THOSE OF COSMOS 122 THAT IT IS GENERALLY ASSUMED THAT COSMOS 44 WAS A 
PRECURSOR TO THE SATELLITES OF THE EXPERIMENTAL COSMOS 'METEOR* SYSTEM. THE 
SATELLITE WAS IN THE FORM OF A CYLINDER 3 M LONG AND I M IN DIAMETER WITH 
TWO SOLAR PANELS ATTACHED TC THE SIDES. A STEERABLE ANTENNA, ALSU MOUNTED ON 
the SIDE, OPERATED AT 90 MHZ. THE PRIMARY OBJECTIVE CF THE FLIGHT PROBABLY 
WAS TO TEST THE BASIC SPACECRAFT HARDWARE. TESTS WERE PROBABLY ALSO MADE ON 
CRUDE TV AND IR CLOUD CAMERAS AND ACTINCMETRIC INSTRUMENTS, WHICH MAY HAVE 
FAILED TO OPERATE PROPERLY. AS CF JUfC 1972, THE SATELLITE REMAINS IN ORBIT 
IN A DEACTIVATED MODE. SIMILAR FLIGHTS WERE MADE BY CCSMOS 58. 100. AND 118. 

REFERENCES 

58, 223, 4E1, 797, AND 83C. 




SPACECRAFT COMMON NAME- COSMOS 45 NSSOC ID 64-OSSA 

alternate NAMES- XOSMOS 45 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 09/14/64 
APOGEE- 313.000 KM alt 
PERIGEE- 207.000 KM ALT 
PERIOD- 89.68 MIN 
INCLINATION- 64.89 DEG 

SPACECRAFT PERSONNEL 
PM - UNKNOWN 

PM - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

COSMOS 45 WAS THE FOLRTH RUSSIAN EXPERIMENTAL METE CWOL OG IC AU SATELLITE 
AND THE secEND LAUNCHED FRCM THE TYURATAM SITE, ALTHOUGH THE FLIGHT WAS AT 
FIRST THOUGHT TO BE PART OF THE RECONNAISSANCE RECCVERABLE PAYLOAD SERIES. 

IT WAS later REVEALED THAT THE SATELLITE CARRIED SUPPLEMENTAL EXPERIMENTS To 
TEST METEORCLCGICAL SFNSORS and to OBTAIN CATA IN SUPPORT OF THE OPERATIONAL 
WEATHER SATELLITE DEVELOPMENT PROGRAM. THE INSTRUMENTATION INCLUDED III A 
CLQUOCOVER PHOTOMETER TO MEASURE THE BRIGHTNESS CHARACTERISTICS OF CLOUDS IN 
THE 0,6- TO 0. 85-MICRON BAND, 12) A SCANNING IR RACICMETEH TO DETERMINE THE 
ANGULAR, SPECTRAL. AND LATITUDINAL OISTRIBUTICN CF TERRESTRIAL IR RADIATION 
IN THE 0.8- TO 3E-MICH0N BAND, 13) A UV SPECTROPHOTOMETER TO MEASURE THE 
SOLAR UV RADIATICN REFLECTEC AND SCATTERED BY THE EARTH'S ATMOSPHERE. AND 
<4) A COLORIMETER TO MEASURE THE RADIATICN CHARACTERISTICS OF THE NIGHT 
AIRGLOW IN THE 0.2S- TO a.6C-MICR0N EA ND . THE SPIN-STABILIZED SATELLITE WAS 
IN THE FORM OF A CYLINDER WITH HEMISPHERICAL ENDS AND WAS 5 M LING AND 2.44 
M IN DIAMETER. ANTENNAS WERE MOUNTED ON THE ENDS OF THE SATELLITE AND 


SOW. ACAD. CF SCIENCES MCSCCW, USSR 
SOW, ACAD. CF SCIENCES MOSCOW , USSR 


OTHER INFCPMATION 

SPACECRAFT WT- UNKNOWN KG 
LAUNCH CATE- 09/13/64 
operating STATUS- INOPERABLE 
DATE LAST USABLE 

CATA RECORDED- 091864 
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OPERATED ON A FKEOUENCV OF 19.995 MHZ. THE SATELLITE REENTERED THE 
ATMOSPHERE ON SEPTEMBER 18i 1964. AFTER NEARLY 5 DAYS IN ORBIT AND WAS 
SUCCESSFULLY RECOVERED. SIMILAR FLIGHTS »ER£ MADE BY CCSMOS 65 AND 92. 

references 

58, 223. 355, 451. 717, 797, AM) 030. 


EXPERIMENT NAME— SCANNING IR RADIOMETER 10.8 TO 38 
M ICRONSl 


EXPERIMENT 
PI - P .A . 
01 - A.V. 
01 - M .N . 


PERSONNEL 
BAZHOL IN 
KARTASHEV 
MARKOV 


SA S-IPA 
SA5-IPA 
SA5-IPA 


OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 091364 


NSSDC ID 64-055 A-01 


MOSCOW. USSR 
MOSCOW, USSR 
MOSCOW. USSR 


EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 45 SCANNING IR RADIOMETER EXPERIMENT MEASURED THE ANGULAR. 
SPECTRAL. AND GEOGRAPHIC DISTRIBUTION OF OUTGOING TERRESTRIAL RADIATION IN 
SIX INTERVALS OF THE 0.8- 1C 38-MICRCN SPECTRAL RANGE WITH A MULTICHANNEL 
SCANNING DIFFRACTION SPECTROPHOTOMETER (SCANNING RADIOMETER). THE INSTRUMENT 
CONSISTED OF (1) AN INLET WINDOW MADE OF KRS-5 CRYSTAL, (2) SCANNING 
DIFFRACTION grid MONOCHROMATORS. (3) A TWO-SIDED. FOUH-BLADED. GOLC-PLATEO 
CHOPPER, (4) EXTRA-AXIAL PARABOLOIDAL MIRROR OBJECTIVES. 15) COLLIMATED 
CAMERAS. (6) A VACUUM TUBE AMPLIFIER WITH TWO PREAMPLIFIERS, (7) LOW INERTIA 
SEMICONDUCTOR BOLCMETRIC RADIATION RECEIVERS. AND (8) A SIX— CHANNEL 
MINIATURIZED LOOP OSCILLOGRAPH. THE OUTGOING TERRESTRIAL RADIATION AND 
BACKGROUND-COMPARISON (SPACE) RADIATION ENTERED THE INSTRUMENT THROUGH THE 
INLET WINDOW AND WERE REFLECTED FROM THE MIRROR OBJECTIVES ONTO THE CHOPPER. 
WHICH SUCCESSIVELY REPLACED THE EARTH RADIATION WITH THE SPACE RADIATION. 

AND VICE VERSA. AT A RATE OF 27 HZ AT THE INPUT SLITS OF THEIR RESPECTIVE 
MONOCHROMATORS. THE RADIATION FLUXES FROM EARTH ANC SPACE ENTERING THE 
MONOCHROMATORS WERE DISPERSED BY THE PLANE REFLECTING DIFFRACTION GRIDS AND 
were simultaneously FOCUSED BY THE CO-Ll MATED CAMERA MIRROR OBJECTIVES ONTO 
THE BOLOMETERS IN SUCH A WAY THAT WHEN THE EARTH RADIATION REACHED ONE 
BOLOMETER THE SPACE RADIATION ARRIVED AT THE OTHER BCLCMETER. THE RADIATION 
IMPINGING ON THE BOLOMETERS WAS CONVERTED INTO 27-H2 SIGNALS. WHICH, IN 
TURN, WERE AMPLIFIED AND CONVERTED INTO DC VOLTAGES PfQPOHTIQNAL TO THE 
RADIATION FLUXES. THESE SIGNALS WERE THEN RECORDED ON TWO CHANNELS OF THE 
LOOP OSCILLOGRAPH FILM STRIP AND STORED CN BOARD. THE SPECTRUM WAS SCANNED 
BY ROTATING THE DIFFRACTION GRIDS ABOUT AXES PARALLEL TO THE GRID LINES BY 
MEANS OF CAM MECHANISMS. THE SCANNING RATE OF THE RADIOMETER SCANNING MIRROR 
OBJECTIVES WAS 2 TIMES 10 TO THE MI NLS 2 POWER RADZSEC. THE RADIATION 
MEASUREMENTS CONSISTED OF OBSERVATIONS IN THE FOLLOWING SIX SPECTRAL 
INTERVALS — (1) 0.8 TO 38 MICRONS, (2) 4.5 TC 38 MICFDNS. (3) 8.5 TO 38 

MICRONS. (4) 12.5 TO 38 MICRONS. (5) 7 TC 20 MICRONS, AND (6) 14 TO 38 
MICRONS, the FIRST FOUR INTERVALS WERE SCANNED OVER A PERIOD OF 0.10 SEC, 
WHICH CORRESPONDED TO A DISPLACEMENT OF THE OPTICAL SYSTEM OF 2 TIMES 10 TO 
THE MINUS 3 POWER RADIANS. THE LAST TWO INTERVALS WERE MEASURED ALTERNATELY 
FOR ABOUT 19 SEC EACH TIME. EACH OF THESE. IN TURN, WAS ALTERNATED WITH A 
I9-5EC VIEW DF SPACE BACKGROUND RADIATICN. THE REMAINDER OF THE INSTRUMENT'S 
81-SEC COMPLETE OPERATING CYCLE WAS OCCUPIED BY TRANSITIONS BETWEEN 
OPERATING REGIMES. THIS 81-SEC INTERVAL BETWEEN INTENSITY MEASUREMENTS AT 
ONE WAVELENGTH CORRESPONDED TO A SURFACE DISPLACEMENT DF 5 DEG LONGITUDE 
NEAR THE EQUATOR TO NEARLY 0 DEG AT 65 DEG LATITUDE. THE SPECTRAL RES(XUTION 
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VARIED FROM I TO 2.5 MICROKE DEFENDING CN THE WAVELENGTH. THE OPTICAL AXIS 
OF THE INSTRUMENT WAS DIRECTED ALONG THE LOCAL VERTICAL. AND IT' SCANNED 
WITHIN PLUS OR MINUS 90 DEG FRCM NADIR. WITH THE SATELLITE ORBITAL 
INCLINATION OF 6J DEG, THE INSTRUMENT WAS ABLE TC RECORD TERRESTRIAL 
RADIATION FROM 6J DEG N TO 65 DEG S LATITUDE. THE ANGLE OF INSTANTANEOUS 
VIEW IN THE SCANNING PLANE WAS 1 DEG 46 MIN BV 2 DEG 20 MIN. AT AN AVERAGE 
SATELLITE ALTITUDE OF 250 KM, THE INSTRUMENT VIEWED A SURFACE AREA 75 BY 75 
KM. THE DIFFRACTION MONOCHRCMATCRS PERMITTED AN ACCURACY OF ABOUT 6 PERCENT 
IN THE FLUX MEASUREMENTS TO BE ACHIEVED IN INDIVIDUAL REGIONS PLUS OR MINUS 
2 MICRONS WIDE. WITH A 1 PERCENT ACCWACY IN RECORDING THE INTEGRATED 
RADIATION. THE EXPERIMENT OBTAINED THOUSANDS OF HIGH-QUALITY SPECTRA DURING 
ONE ORBIT ON SEPTEMBER 10, 1964, THE DATA WERE RETURNED TO EARTH ON 

SEPTEMBER 18, 1964, IN A SPECIAL REENTRY CCNTAINEH AND WERE SUCCESSFULLY 

RECOVERED. 

REFERENCES 

340, 597, 599, 600. 6C2, 622, 625, 715, AND 759. 


EXPERIMENT NAME- CLOLDCDVER PHOTOMETER 


NSSDC ID 64-055A-02 


EXPERIMENT PERSONNEL 

PI - UNKNOWN UNKNOWN 

Cl - UNKNOWN UNKNOWN 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- C91E64 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 45 CLQUDCOVER FHOTOtCTEE EXPERIMENT WAS DESIGNED TO MEASURE 
BRIGHTNESS IN THE C.6- TO C. 85-MICRON BAND TC PHCVIOE A METHOD OF 
DISTINGUISHING CLOUDS FROM LAND AND SEA SURFACES INDEPENDENT OF IR 
MEASUREMENTS. THIS SPECTRAL BAND WAS USED TO TAKE ADVANTAGE OF THE HIGH 
ALBEDO OF CLOUDS IN THIS REGION AS CCMPAFED TO WATER SURFACES AND CRY LAND. 
THE INSTRUMENT WAS DIRECTED EARTHWARD WITH ITS OPTICAL AXIS PARALLEL TO 
NADIR. THE LIGHT REFLECTED FROM THE EA HTH-AT MOSPHE RE SYSTEM ENTERED THE 
INSTRUMENT THROUGH A SHORTWAVE CUTOFF FILTER, PASSED THROUGH AN OBJECTIVE 
LENS, AND WAS FOCUSED ON A PHOTOELECTRIC RECEIVER. THE RESPONSE OF THE 
RECEIVER WAS RECORDED ON ONE CHANNEL OF A MINIATURE SIX-CHANNEL OSCILLOGRAPH 
THAT USED A MOVING STRIP OF 35-MM PHOTOGRAPHIC FILM PASSING BY THE RECEIVER 
AT 0.8 MM7SEC TO RECORD AND STORE THE DATA UNTIL T SATELLITE WAS RECOVERED 
AFTER REENTRY. TEE SCANNING OF THE EARTH'S SURFACE AND ATMOSPHERE WAS 

PROVIDED BY THE SATELLITE'S ORBITAL MOTICN IS SEC CF SCANNING TIME 

CORRESPONDED TO A SATELLITE TRAVEL OF 120 KM, FRCM AN AVERAGE SATELLITE 
ALTITUDE OF 250 KM, THE SPATIAL RESOLUTICN OF THE PHOTCMETER AT NACIR WAS 
ABOUT 30 KM. THE EXPERIMENT WAS A SUCCESS, AND USEFUL CATA WERE OBTAINED 
DURING DAYLIGHT HOURS OVER THE PERIOD SEPTEMBER 13 TO 18. 1964. IDENTICAL 
EXPERIMENTS WERE FLOWN ON CGSMOS 65 AND 92. A SIMILAR BUT HIGHER RESOLUTION 
EXPERIMENT WAS LATER FLOWN CN CCSMQS 121. 

REFERENCES 

354, AND 597. 


EXPERIMENT NAME- ULTRAVIOLET SPECTR CPHDTCMETER 


NSSDC ID 64-0SSA-03 


EXPERIMENT PERSCNNEL 
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PI 

- Amt * 

LEBEDINSKIY 

SAS-IPA 



MCSCCW , 

USSR 

01 

- AmP m 

KUZNETSO V 

MOSCQH 

STATE 

u 

MCSCCW. 

USSR 

01 

- V • 

IQ2ENA S 

MQ'CC^I 

ST A TE 

u 

MOSCOW , 

USSR 

01 

- V 

KRASNOPOL'SKI Y 

MOSCCM 

STATE 

u 

MCSCCW. 

USSR 


OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 091364 


EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 4S ULTRAVIOLET SPECTROPHOTOMETER EXPERIMENT MEASURED SOLAR 
SHORTWAVE RADIATION REFLECTED AND SCATTERED FROM THE EARTH-ATMOSPHERE 
SYSTEM. THE INSTRUMENT WAS A DOUBLE DIFFRACTION MO NOCHfiC MAT OR OPERATING IN 
THE C.225- TO 0. 307-MICRON REGICN ONLY CN THE DAYSIDE OF THE EARTH. LIGHT 
ENTERED THE INSTRUMENT THRCUGH A QUART 2 WINDOW AND WAS MODULATED AT A 
FREQUENCY OF 600 HZ BY A SHUTTER SITUATED IMMEDIATELY BEHIND THE WINDOW. THE 
LIGHT WAS THEN FCCUSEO AT AN INLET SLIT BY A CONDENSING LENS AND PROCEEDED 
ON TO A CONCAVE DIFFRACTION GRID (600 LINES/MM) WITH A FOCAL LENGTH OF 125 
MM. THE LIGHT WAS DISPERSED INTO A SPECTRUM (DISPERSION OF 0.67 MICRON/MM) 
AND FELL ON A MOVABLE OUTLET SLIT THAT SEPARATED A NARROW BAND OF 
WAVELENGTHS FROM THE SPECTRUM. THE OUTLET SLIT WAS MOVED THROUGH 150 STEPS 
OVER A 30- SEC CYCLE AND WENT FROM THE LONGWAVE PGSITICN TO THE EXTREME 
SHORTWAVE POSITION. AFTER WHICH IT RETURNED TO THE ORIGINAL POSITION. AFTER 
PASSING THROUGH THE OUTLET SLIT, THE DIVERGING BEAM WAS CONVERTED TO A 
PARALLEL BEAM BY A LENS AND FELL CN A FLAT OIFFRACTICN GRID HAVING 2400 
LINESZMM. THE LINEAR DtSPERSIDN WAS SUCH THAT. REGARDLESS OF WAVELENGTH, THE 
LIGHT HIT THE SAME SPOT ON A PHCTCMULT 1 PH ER PHO TQ CAT FCOE. THE OUTPUT OF THE 

photomultiplier was first amplified by a preamplifier and then went to the 
MAIN amplifier AND DETECTOR. THE RECTIFIED SIGNAL WAS THEN RECORDED ON A 
3S-MM FILM STRIP IN A MINIATURIZED LOOP CSCI LLOG RA FH , THE SPECTRAL 
RESOLUTION OF THE INSTRUMENT WAS 0.0015 MICRCN. THE OPTICAL AXIS OF THE 
INSTRUMENT WAS DIRECTED TO NADIR, AND THE AREA VIEWED FROM AN AVERAGE 
SATELLITE ALTITUDE OF 250 KM WAS 20 SO KM AT NADIR. ONEOARD CALIBRATION WAS 

OBTAINED BY VIEWING TWO STANDARD LAMPS WITH UVIOL WINDOWS A STANDARD 

RIBBON FILAMENT INCANDESCENT LAMP AND A HYDROGEN LAMP. THOUSANDS OF SPECTRA 
WERE OBTAINED ON SEPTEMBER 13, 1964, AND WERE STORED CN BOARD UNTIL THEY 

WERE RETURNED TO EARTH IN A SPECIAL REENTRY CONTAINER CN SEPTEMBER 13, 1964. 

SIMILAR EXPERIMENTS WERE FLOWN CN COSMOS 65 AND 92. 

REFERENCES 

598. 


44 444444 4444 44 44 4 444 4444 4 4 *4 44 444 4 44 444*4444444 


SPACECRAFT COMMON NAME- COSMOS 58 
ALTERNATE NAMES- KOSMOS 58 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 02/27/65 
APOGEE- 647.000 KM ALT 
PERIGEE- 563.000 KM ALT 
PERIOD- 96.78 MIN 
INCLINATION- 6S.OO DEG 


NSSOC ID 65-0 14A 


OTHER INFCRMATION 

SPACECRAFT WT- UNKNOWN KG 
LAUNCH CATE- 02/Z6/C5 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECOROED- 
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SQV. ACAD. CF SCIENCES MCSCDWt USSR 
SOV. ACAO. OF SCIENCES MOSCOW. USSR 


SPACECRAFT PERSONNEL 
PM - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT SRtEF DESCRIPTION 

COSMOS se WAS THE FIFTH RUSSIAN EXPERIMENTAL METEOROLOGICAL SATELLITE 
AND THE THIRD LAUNCHED FROM THE TVURATAM SITE. IT WAS THE SECOND IN A SERIES 
OF PROTOTYPE SATELUITES THAT EVENTUALLY LED TO THE ORBITING OF RUSSIA'S 
FIRST ANNOUNCED EXPERIMENTAL WEATHER SATELLITE. COSMOS 122. NO OFFICIAL 
DESCRIPTION OF TFE COSMOS 56 FLIGHT HAS EVER BEEN RELEASED. HOWEVER. THE 
orbital PARAMETERS AND CONFIGURATION OF THE SATELLITE WERE SO SIMILAR TO 
THOSE OF COSMOS 122 THAT IT IS GENERALLY ASSUMED THAT COSMOS S8 WAS A 
PRECURSOR TO THE SATELLITES CF THE EW'EHIMENTAL 'METEOR' SYSTEM. THE 
SATELLITE WAS IN THE FORM OF A CYLINCER 5 M LONG AND 1.5 M IN DIAMETER WITH 
TWO SOLAR panels ATTACHED TO THE SIDES. A STEERABLE AKTENNA, ALSO MOUNTED ON 
THE SIDE. OPERATED AT 90 MHZ. THE PRIMARY OBJECTIVE OF THE FLIGHT PROBABLY 
WAS TO TEST THE BASIC SPACECRAFT HARDWARE. TESTS WERE PROBABLY ALSO MADE ON 
CRUDE TV and IR CLOUD CAMERAS AND ACTINCMETRIC INSTRUMENTS. WHICH MAY HAVE 
FAILED TO OPERATE PROPERLY. AS CF JUhE 1972. THE SATELLITE REMAINS IN ORBIT 
IN A DEACTIVATED MODE. SIMILAR FLIGHTS WERE MADE BY CCSMOS 44, 100. AND 118. 

references 

58. 223, 4EI, 797. AND 830. 


***** ***.*******•*** *** 4**44 *44 4*4 *4 4* *4 *4 * 4 4 * * 4 4*4 


SPACECRAFT COMMON NAME- COSMOS 65 NSSOC ID 65-029A 

ALTERNATE NAMES- KOSMOS 65 

ORBITAL INFORMATION 

ORBIT type- GEOCENTRIC 
EPOCH DATE- 04/2 C/ 6 5 
APOGEE- 319.000 KM ALT 
PERIGEE- 207.000 KM ALT 
PERIOD- 89.75 MIN 
INCLINATION- 65.00 DEG 

SPACECRAFT PERSONNEL 
PM - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

COSMOS 65 WAS THE SIXTH RLSSIAN EXPERIMENTAL METEOROLOGICAL SATELLITE 
ANO THE FOURTH LAUNCHED FROM THE TYURATAM SITE. ALTHOUGH THE FLIGHT WAS AT 
first THOUGHT TO BE PART OF THE RECONNAISSANCE RECCVERABLE PAYLOAD SERIES, 

IT WAS LATBT REVEALED THAT THE SATELLITE CARRIED SUPPLEMENTAL EXPERIMENTS TO 
TEST METEOROLOGICAL SENSORS AND TO OBTAIN DATA IN SUPPORT OF THE OPERATIONAL 
WEATHER SATELLITE DEVELOPMENT PROGRAM. THE INSTRUMENTATION INCLUDED ID A 
CLOUOCOVER PHOTOMETER TO MEASURE THE BRIGHTNESS CHARACTERISTICS OF CLOUDS IN 
THE 0.60- TO O.eS-MtCRDN BAND, {2> A SCANNING IR RAOICHETER TO DETERMINE T 
angular. SPECTRAL. AND LATITUDINAL OtSTRIBUTtON OF TERRESTRIAL IR RADIATION 
IN THE 0.8- TO 45-MICRON BAM3, (3) A UV SPECTROPHOTOMETER TO MEASURE THE 
solar UV RADIATION REFLECTED ANO SCATTERED BY THE EARTH'S ATMOSPHERE. ANO 


SOV. ACAD. CF SCIENCES MOSCOW. USSR 
SOV. ACAD. OF SCIENCES MOSCOW. USSR 


OTHER IhFCRMATION 

SPACECRAFT WT- UNKNOWN KG 
LAUNCH CATE- 04/17/6S 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 042565 
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C4) A COLORIMETER TO MEASURE THE RAOIATICK CHARACTERISTICS OF THE NIGHT 
AIRGLOM IN THE 0.25- TO O.60-HICRON BAND. THE SPIN-STABILIZED SATELLITE WAS 
IN THE FORM OF A CYLINDER WITH HEMISR4ER1CAL ENOS AND MAS 5 M LONG AND 2.44 
M IN DIAMETER. ANTENNAS MERE MOUNTED ON THE ENOS OF THE SATELLITE AND 
OPERATED ON A FREQUENCY OF IQ.9SS Z. THE SATELLITE REENTERED THE 
ATMOSPHERE ON APRIL 25. 1965. AFTER K ARLY 8 DAYS IN C*>SIT . AND WAS 
SUCCESSFULLY RECOVERED. SIMILAR FLIGHTS MERE MADE BY COSMOS 45 AND 92. 

REFERENCES 

58, 223. 4*1, 717, 797, AND 83 0. 


EXPERIMENT NAME- SCANNING IR RADIOMETER (0,8 TO 4S NSSOC ID 65-029 A-0 I 

MICRONS) 

EXPERIMENT PERSONNEL 

PI - M.N. MARKOV SAS-IPA MOSCOW, USSR 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 041765 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 65 SCANNING RADIOMETER EXPERIMENT MEASURED THE ANGULAR. 
SPECTRAL, and GEOGRAPHIC DISTRIBUTION OF OUTGOING TERRESTRIAL RADIATION IN 
SIX INTERVALS OF THE 0.8- TO 45-MICRCN SPECTRAL RANGE WITH A MULTICHANNEL 
SCANNING DIFFRACTION SPECTROPHOTOMETER (SCANNING RAOICMETER). THE INSTRUMENT 
CONSISTED OF (1) AN INLET WIN)0« MADE OF KRS-5 CRYSTAL, (2) SCANNING 
DIFFRACTION GRID MONOCHROMATORS, (3) A TWO-SIDED. FOUR-BLADEO, GOLC-PLATEO 
CHOPPER, (4) EXTRA-AXIAL PARABOLOIDAL MIRROR OBJECTIVES, (5) COLLIMATED 
CAMERAS, (6) A VACUUM TUBE AMPLIFIER WITH TWO PREAMPLIFIERS. (7) L(» INERTIA 
SEMICONDUCTOR BOLCMETRIC RADIATION RECEIVERS* AND (8) A SIX-CHANNEL 
MINIATURIZED LOOP OSCILLOGRAPH. THE CUTGCING TERRESTRIAL RADIATION AND 
BAOC GROUND-COMPARISON I SPACE ) RADIATION ENTERED THE INSTRUMENT THROUGH THE 
INLET WINDOW AND WERE REFLECTED FROM THE MIRROR CSJECTIVES ONTO THE CHOPPER. 
WHICH SUCCESSIVELY REPLACED THE EARTH RADIATION WITH THE SPACE RADIATION. 

AND VICE versa. AT A RATE OF 2 7 HZ AT THE INPUT SLITS THEIR RESPECTIVE 

MONOCHROMATORS, THE RADIATICN FLUXES FROM EARTH AND SPACE ENTERING THE 
MONOOVIOMATORS WERE DISPERSED BY THE PLANE REFLECTING DIFFRACTION GRIDS AND 
WERE SIMULTANEOUSLY FOCUSED BY THE COLLIMATED CAMERA MIRROR OBJECTIVES ON TO 
THE BOLOMETERS IN SUCH A WAY THAT WEN THE EARTH RWIATION REACHED ONE 
BOLOMETER THE SPACE RADIATICN ARRIVED AT THE OTHER BOLCMETER. THE RADIATION 
IMPINGING ON THE BOLOMETERS MS CONVERTED INTO 27-HZ SIGNALS, WHICH. IN 
TURN, WERE AMPLIFIED AND CONVERTED INTO OC VCLTAGES PRDPGRTiaNAL TO THE 
RADIATION FLUXES. THESE SIGNALS WERE THEN RECORDED ON TWO CHANNELS OF THE 
LOCW> OSCILLOGRAPH FILM STRIP AND STORED CN BOARD. THE SPECTRUM WAS SCANNED 
BY ROTATING THE DIFFRACTION GRIDS ABOUT AXES PARALLEL TO THE GRID LINES BY 
MEANS OF CAM MECHANISMS. THE SCANNING PLANE. WHICH WAS PERPENDICULAR TO THE 
ORBITAL plane. MOVED WITH AN ANGULAR VELOCITY OF ABOUT 1 OEG/SEC ANO TOOK 
ABOUT 5 TO 6 SEC TO SCAN FROM THE GECHETSIC HORIZON TO AN ALTITUDE OF 200 TO 
300 KM. the ANGULAR RESOLUTION OF THE INSTRUMENT WAS ABOUT O.tS DEC. THE 
RADIATION MEASiREMENTS CONSISTED OF (BSERVATI0I6 IN THE FOLLOWING SIX 
SPECTRAL INT^VALS — (I) C.S TC AS MI CRCNS, (2) A .5 TO AS NICROHS. (3) 8.S 
TO AS MICRONS, (41 12, S TO AS MICRONS, (S) 7 'TO 20 MICRONS, AND (6) 14 TO 38 
MICRONS. Tie FIRST FOUR INTERVALS 1C RE SCANNED OVER A PERIOD OF O.IO SEC* 
WHICH CORRESPONDED TO A DISPLACEMENT OF THE OPTICAL SYSTEM OF 2 TIMES 10 TO 
THE MINUS 3 POWER RADIANS, THE LAST TWO. INTERVALS MERE MEASURED ALTERNATELY 
FOR ABOUT 19 SEC EACJI TIME. EACH OF THESE* IN TURN, WAS ALTERNATED WITH A 
19-SEC VIEW OF SPACE BACKGROUND RADIATION. Tie REMAINDER OF THE INSTRUMENT'S 
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Bl-SeC COHPLETE OPERATING CYCLE WAS OCCUPIED BY TRANSITIONS BETWEEN 
OPERATING REGIMES. THIS 81-EEC INTERVAL BETWEEN INTENSITY MEASUREMENTS AT 
ONE WAVELENGTH CORRESPONDED TO A SURFACE DISPLACEMENT CF S OEG OF LONGITUDE 
NEAR THE EQUATOR TO NEARLY 0 OEG AT 65 DEG LATITUDE. THE SPECTRAL RESOLUTION 
VARIED FROM 1 TO 2.5 MICRONS DEFENDING ON THE WAVELENGTH. THE OPTICAL AXIS 
OF THE INSTRUMENT WAS DIRECTED ALONG THE LOCAL VERTICAL. AND IT SCANNED 
WITHIN PLUS OR MINUS 90 DEG FROM NADIR. WITH THE SATELLITE ORBITAL 
INCLINATION OF 65 DEG. THE INSTRUMENT WAS ABLE TC RECORD TERRESTRIAL 
RADIATION FROM 6t DEG N TO 65 DEG S LATITUDE. THE ANGLE OF INSTANTANEOUS 
VIEW IN THE SCANNING PLANE WAS 1 OEG 4 6 MI N BY 2 PEG 20 MIN. AT AN AVERAGE 
SATELLITE ALTITUCE OF 250 KM. THE INSTRUMENT VIEWED A SURFACE AREA 75 BY 7S 
KM. THE DIFFRACTION HONCHRCMATORS PERMITTED AN ACCURACY OF ABOUT 6 PERCENT 
IN THE FLUX MEASUREMENTS TO BE ACHIEVED IN INDIVIDUAL REGIONS PLUS OH MINUS 
2 MICRONS WIDE WITH A 1 PERCENT ACCURACY IN RECORDING THE INTEGRATED 
RADIATION. TfC EXPERIMENT OBTAINED THOUSANDS OF HIGH-QUALITY SPECTRA DURING 
ONE ORBIT ON APRIL 17, 1965. THE DATA WERE RETURNED TC EARTH ON APRIL 25. 
1965. IN A SPECIAL REENTRY CONTAINER AND WERE SUCCESSFULLY RECOVERED. 

REFERENCES 

599 , 602. <22. 623. 624. 62S , 715. A dO 759. 


EXPERIMENT NAME- CLOLDCOVEH PHOTOMETER 


NSSOC ID 65-029A-02 


EXPERIMENT PERSONNEL 

PI - UNKNOWN UNKNOWN 

Cl - UNKNOWN UNKNOWN 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 042565 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 65 CLOUDCOVER PHOTOWETER EXPEHIMENT WAS DESIGNED TO MEASURE 
BRIGHTNESS IN THE 0.6- TO C.eS-MICHON BAND TO PROVIDE A METHOD OF 
DISTINGUISHING CLOUDS FROM LAND AND SEA SURFACES I MOEFENOEMT OF IH 
MEASUREMENTS. THIS SPECTRAL SAND WAS USED TO TAKE ADVANTAGE OF THE HIGH 
ALBEDO OF CLOUDS IN THIS REGION AS COMPARED TO WATER SURFACES AND CRY LAND. 
THE INSTRUMENT WAS DIRECTED EARTHWARD WITH ITS OPTICAL AXIS PARALLEL TO 
NADIR. THE LIGHT REFLECTED FROM THE EA RTH-AT MOSPHERE SYSTEM ENTERED THE 
INSTRUMENT THROUGH A SHORTWAVE CUTOFF FILTER. PASSED THROUGH AN OBJECTIVE 
LENS. AND WAS FOCUSED ON A PHOTOELECTRIC RECEIVER. THE RESPONSE OF THE 
RECEIVER WAS RECORDED ON ONE CHANNEL OF A MINIATURE SIX-CHANNEL OSCILLOGRAPH 
THAT USED A MOVING STRIP OF 35-MM PHOTOGRAPHIC FILM PASSING BY THE RECEIVER 
AT O.a MM/SEC TO RECORD AND STORE THE DATA UNTIL THE SATELLITE WAS RECOVERED 
AFTER REENTRY. THE SCANNING OF THE EARTH'S SURFACE AND ATMOSPHERE WAS 

PROVIDED BY THE SATELLITE'S ORBITAL MDTI CN 15 SEC CF SCANNING TIME 

CORRESPONDED TO A SATELLITE TRAVEL OF 120 KM. THE SPATIAL RESOLUTION OF THE 
PHOTOMETER AT NADIR FROM AN AVERAGE SATELLITE ALTITUDE OF 250 KH WAS ABOUT 
30 KM. THE EXPERIMENT WAS A SUCCESS. AND USEFUL CATA WERE OBTAINED DURING 
daylight hours OVER THE PERIOD APRIL 1 7 TO 25, I96S. IDENTICAL EXPERIMENTS 
WERE FLOWN ON COSMOS 4S AND 92. A SIMILAR BUT HIGHER RESOLUTION EXPERIMENT 
WAS LATER FLOWN CN COSMOS 121. 

REFERENCES 

586. 


EXPERIMENT NAME- ULTRAVIOLET SPECTR CPHOTCHETER 


NSSOC ID 65-029A-03 
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EXPERIMENT PERSONNEL 


PI - A.I • 

LEBEDINSKIY 

SAS-IPA 



MCSCOW . 

USSR 

QI - V*A* 

KRASNOPOL* SKI Y 

MOSCCW 

STATE 

U 

MOSCOW. 

USSR 

01 - A.P* 

KU2NETM3 V 

MOSCOW 

STATE 

U 

MOSCOW, 

USSR 

01 - V «A • 

lOZENAS 

MOSCCW 

ST ATE 

U 

MOSCOW, 

USSR 


OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 041765 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 6S ULTRAVIOLET SPECTROPHOTOMETER EXPERIMENT MEASURED SOLAR 
SHORTMAVE RADIATION REFLECTED AND SCATTERED FROM THE EARTH-ATMOSPHERE 
SYSTEM. THE INSTRUMENT HAS A DOLBLE DIFFRACTION MO KOCHRCMATOR OPERATING IN 
THE 0.Z25- TO 0. :-C7-MICRON REGION ONLY CN THE DAYS tOE CF THE EARTH. LIGHT 
e^lTEREO THE INSTRUMENT THROLSH A QUART2 HINDCM AND HAS MODULATED AT A 
FREQUENCY OF 600 H2 BY A SHUTTER SITUATED IMMEDIATELY BEHIND THE H INOOW . THE 
LIGHT MAS THEN FOCUSED AT AN INLET SLIT EV A CCNDEI^IKG LENS AND PROCEEDED 
ON TO A CONCAVE DIFFRACTION GRID (600 LIKES/MMl HI TH A FOCAL LENGTH OF 12S 
MM. THE LIGHT MAS DISPERSED INTO A SPECTRUM (DISFERSlCN OF 0.67 M I CRON/MM > 
AND FELL ON A MOVABLE OUTLET SLIT THAT SEPARATED A NAfFOH BAND OF 
HAVELENGTHS FROM THE SPECTRUM. THE OUTLET SLIT HAS MOVED THROUGH A NUMBER OF 
STEPS OVER A I-MIN CYCLE AND HENT FROM THE LONGHAVE POSITION TO THE EXTREME 
SHORTWAVE POSITICN, AFTER WHICH IT RETURNED TO THE ORIGINAL POSITICN. AFTER 
PASSING THROUGH THE OUTLET SLIT. THE DIVERGING BEAM HAS CONVERTED TO A 
PARALLEL BEAM BY A LENS AND FELL CN A FLAT DIFFRACTION GRID HAVING 2400 
LINES/MM. THE LINEAR DISPERSION HAS SUCH THAT. REGARDLESS OF WAVELENGTH, THE 
LIGHT HIT THE SAME SPOT ON A PH CTCMULT I PL I ER PHOTOCATFCDE. THE OUTPUT OF THE 
PHOTOMULTIPL lER HAS FIRST AMPLIFIED BY A PREAMPLIFIER FND THEN HENT TO THE 
MAIN AMPLIFIER AND DETECTOR. THE RECTIFIED SIGNAL HAS THEN RECORDED ON A 
3S-MM FILM STRIP IN A MINIATLRI2EO LCOP CSCl LLQGRA FH. THE SPECTRAL 
RESOLUTION OF THE INSTRUMENT HAS 0.0015 MICRCN. THE OPTICAL AXIS OF THE 
INSTRUMENT HAS DIRECTED AT AN ANGLE CF 7 DEG TO NADIR. AND THE EFFECTIVE 
FIELD OF VIEW HAS 2.5 TIMES 10 TO THE MINUS 3 PCHER STEH. ONBOARD 

CALIBRATION WAS OBTAINED BY VIEWING TWO STANDARD lAmPS WITH UV lOL WINDOWS 

A STANDARD RIBBON FILAMENT INCANDESCENT LAMP AND A HYDROGEN LAMP. ABOUT 2500 
SPECTRA WERE OBTAINED ON APRIL 17, 1965, AND HEBE STORED ON BOARD UNTIL THEY 
HERE RETURNED TO EARTH IN A SPECIAL REENTRY CONTAINER CN APRIL 2S. 1965. THE 
DATA INDICATED VARIATIONS IN THE UV ENERGY DISTRIBUTICN ASSOCIATED WITH 
LOCAL CHANGES IN THE OZONE CCNCENTRATI CN. CLCUOS ALSO FAD AN EFFECT ON THE 
FORM OF THE SPECTRUM IN THE LONGHAVE POBTICN. SIMILAR EXPERIMENTS HERE FLOWN 
ON COSMOS 45 AND 92. 

REFERENCES 

544, 586, AND 597. 




SPACECRAFT COMMON NAME- COSMOS 92 
ALTERNATE NAMES- KOSMOS 92 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 


NSSOC to 6S-083A 

OTHER INFORMATION 

SPACECRAFT HT- UNKNOWN KG 
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EPOCH DATE- 10/1 fxes LAU^CH CATE- 10/16/65 

APOGEE- 334.000 KM ALT OPEfiATlHG STATUS- INOPERABLE 

PERIGEE- 201.000 KM ALT DATE LAST USABLE 

PERIOD- as. 05 KIN DATA RECORDED- 102465 

INCLINATION- CA.S7 DEG 

SPACECRAFT PERSONNEL 

PM - UNKr OWN SOV. ACAD. CF SCIENCES MOSCOW. USSR 

PS - UNKNOWN SOV. ACAD. OF SCIENCES MCSCCW, USSR 

SPACECRAFT OR I EF DESCRIPTION 

COSMOS 92 »AS THE SEVENTH RUSSIAN EXPERIMENTAL METEOROLOGICAL 
SATELLITE AND THE FIFTH LAUNCHED FROM THE TYURATAM SITE. ALTHOUGH THE FLIGHT 
WAS AT FIRST THOUGHT TO BE PART CF THE RECONNAISSANCE RECOVERABLE PAYLOAD 
SERIES, IT WAS LATER REVEALED THAT THE SATELLITE CARRIED SUPPLEMENTAL 

Experiments to test meteorological senscrs and obtain cata in support of the 

OPERATIONAL WEATFER SATELLITE DEVELOPMENT PROGRAM. THE INSTRUMENTATION 
INCLUDED ( 1 ) A CLUUOCOVER PHOTOMETER TC MEASURE THE BRIGHTNESS 
CHARACTERISTICS CF CLOUDS IN THE 0.60- TC O.ES-MICRON BAND, (2) A SCANNING 
IR RADIOMETER TO DETERMINE THE ANGULAR. SPECTRAL, AND LATITUDINAL 
DISTRIBUTION OF TERRESTRIAL IR RADIATION IN THE 0,6- TO 45-MICRON EAND, (3) 

A UV SPECTROPHOTOMETER TO MEASURE THE SCLAR UV MADIATICN REFLECTED AND 
SCATTERED BY THE EARTH’S ATMOSPHERE. AND (4) A CCLCRIMETER TO MEASURE THE 
RADIATION CHARAC lERISTICS FROM THE NIGHT AIRGLCW IN THE 0.25- TO 0. 60-MICRON 
SAND. THE SPIN-STABILIZED EATELLITE WAS IN THE FCRM CF A CYLINDER WITH 
HEMISPHERICAL ENDS AND WAS 5 M LCNG AND 2.44 M IN DIAMETER. ANTENNAS WERE 
MOUNTED ON THE ENDS OF THE SATELLITE AND OPERATED CN A FREQUENCY OF 19.995 
MHZ, the SATELLITE REENTERED THE ATMCSPHERE CN CCTCBER 24, 1965, AFTER 
NEARLY 8 DAYS IN ORBIT AND WAS SUCCESSFULLY RECOVERED. SIMILAR FLIGHTS WERE 
MACE BY COSMOS 4S AND 65. 

REFERENCES 

58, 223. 451, 585. 6 C2 . 717, 797, AND 330. 


EXPERIMENT NAME- SCANNING IR RADIOMETER 10.8 TO 45 NSSOC ID 65-083A-01 

M ICRONS) 

EXPERIMENT PERSONNEL 

PI - M.N. MARKOV SAS-IPA MCSCOW . USSR 

□ PERATING STATUS- INOPERAOLF 

DATE LAST USABLE DATA RECORDED- 101 C65 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 92 SCANNING IR RADI CMETER EXPERIMENT MEASURED THE ANGULAR. 
SPECTRAL. AND GECGRAPHIC DISTRIBUTION OF OUTGOING TERRESTRIAL RADIATION IN 
SIX INTERVALS OF THE 0.8- TO 45-MICRCN SPECTRAL RANGE WITH A MULTICHANNEL 
SCANNING DIFFRACTION SPEC TR OPH O TC ME T ER (SCANNING RADICMETERI. THE INSTRUMENT 
CONSISTED OF (l> AN INLET WlMOOh MADE CF KRS-5 CRYSTAL, (21 SCANNING 
DIFFRACTION GRID MONOCHROMATORS, (3) A TWD-StOEO. F0UR-8LADED, GOLD-PLATED 
CHOPPER. (4) EXTRA-AXIAL PARABOLOIDAL MIRROR OBJECTIVES, (5) COLLIMATED 
CAMERAS, <61 A VACUUM TUBE AMPLIFIER WITH TWO PREAMPLIFIERS, (7) LOW INERTIA 
SEMICONDUCTOR BOLCMETRIC RADIATION RECEIVERS, AND (8) A SIX-CHANNEL 
MINIATURIZED LOOP OSCILLOGRAPH, THE CUTGCING TERRESTRIAL RADIATION AND 
BACK GROUND-COMPARISON (SPACE) RADIATION ENTERED THE INSTRUMENT THROUGH THE 
INLET WINDOW AND WERE REFLECTED FROM THE MIRROR OBJECTIVES ONTO THE CHOPPER, 
WHICH SUCCESSIVELY REPLACED THE EARTH RADIATICN WITH THE SPACE RADIATION, 
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AMD VICE VERSA, AT A HATE OF 27 MZ AT THE INPUT SLITS CF THEIR RESPECTIVE 
MQNQCHROMATQRS. THE RAOIATICN FLUXES F RC M EARTH AND SPACE ENTERING THE 
MONOCHROHATOHS WERE DISPERSED 3V THE PLANE REFLECTING DIFFRACT ION GRIDS AND 
5 j TANEQU SL Y FOCUSED BY THE CCLLI FATED CARERA RIRROR OBJECTIVES OfJ T3 

THE BOLOMETERS IN SUCH A WAY THAT WHEN THE EARTH RADIATION REACHED ONE 
BOLOMETER THE SPACE RADIATION ARRIVED AT THE CTHER BOLCMETER. THE RADIATION 
IMPINGING ON THE BOLOMETERS WAS CONVERTED INTO 27-HZ SIGNALS. WHICH. IN 
TURN, WERE AMPLIFIED AND CONVERTED INTO DC VOLTAGES PFCPCRTIONAL TO THE 
RADIATION FLUXES. THESE SIGNALS WERE THEN RECORDED ON TWO CHANNELS OF THE 
LOOP OSCILLOGRAPH FILM STRIP AND STORED ON 0CARD. THE SPECTRUM WAS SCANNED 
BY ROTATING THE DIFFRACTION GRIDS ABOUT AXES PARALLEL TO THE GRID LINES BY 
MEANS OF CAM MECHANISMS. THE SCANNING HATE OF THE RADICMETER SCANNING MIRROR 
objectives WAS 2 TIMES 1 0 TO THE MINDS 2 POWER RAD/SEC. THE RADIATION 
MEASUREMENTS CONSISTED OF OBSERVATIONS IN THE FOLLOWING SIX' SPECTRAL 
INTERVALS — (t) C.a TO 45 MICRONS. C2 ) 4.5 TC 45 MICRONS. (3) 8.5 TO 45 

M [ CR ON S. 14) 15.£ TO 45 MIC RON St (5) 7 TG 20 MICRO NS . AND 1 6 I 14 TO -Jfl 
MICRONS. THE FIRST FOUR INTERVALS WERE SCANNED OVER A PERIOD OF 0 . lO SEC. 
WHICH CORRESPONDED TO A DISPLACEMENT DF THE OPTICAL SYSTEM OF 2 TIMES IQ TO 
THE MINUS 3 POWER RADIANS. THE LAST TWO INTERVALS WERE MEASURED ALTERNATELY 
FOR AB3UT 19 SEC EACH TIME. EACH OF THESE. IN TURN. WAS ALTERNATED WITH A 

VIEW OF SPACE BACKGROUND RADIATION. THE REMAINDER OF THE INSTRUMENT'S 
81-seC COMPLETE OPERATING CYCLE WAS CCCUPIEO BY TRANS IT ICNS BETWEEN 
OPERATING REGIMES. THIS Bl-SEC INTERVAL BETWEEN INTENSITY MEASUREMENTS AT 
ONE WAVELENGTH CORRESPONDED TO A SURFACE DISPLACEMENT OF 5 DEG OF LONGITUDE 
NEAR THE EQUATOR TO NEARLY 0 DEC AT 65 DEG LATITUDE. THE SPECTRAL RESOLUTION 
VARIED FROM I TO 2.5 MICRONS DEFENDING CN THE WAVELENGTH. THE OPTICAL AXIS 
OF THE INSTRUMENT WAS DIRECTED ALCNG THE LOCAL VERTICAL. AND IT SCANNED 
WITHIN PLUS OR MINUS 90 DEG FROM NADIR. WITH THE SATELLITE ORBITAL 
INCLINATION OF 6£ DEG. THE INSTRUMENT WAS ABLE TC RECCRD TERRESTRIAL 
RADIATION FROM 6S DEG N TO 65 DEG S LATITUDE. THE ANGLE OF INSTANTANEOUS 
VIEW IN THE SCANNING PLANE WAS 1 DEG 45 MIN BY 2 OEG 20 MIN. AT AN AVERAGE 
SATELLITE ALTITUDE OF 250 KM, THE INSTRUMENT VIEWED A SURFACE AREA 75 BY 75 
KM. THE DIFFRACTION MGNOCHR CMA TCR5 PERMITTED AN ACCURACY OF ABOUT 6 PERCENT 
IN THE FLUX MEASLREMENTS TC BE ACHIEVED IN INDIVIDUAL REGIONS PLUS OH MINUS 
2 MICRONS WIDE. WITH A 1 PERCENT ACCURACY IN RECCRDING THE INTEGRATtO 
RACIATION. THE EXPERIMENT OBTAINED NUMEROUS SPECTRA CN OCTOBER 16, 1965. THE 

DATA ACQUIRED WERE RETURNED TO EARTH ON CCTOSER 24, 1963, IN A SPECIAL 
REENTRY CONTAINER AND WERE SUCCESSFULLY FECOVEHEC, 

REFERENCES 

22 a. e02. AND 759. 


EXPERIMENT NAME- CLOLDCOVER PHOTOMETER 


NSSDC ID 65-CB3A-02 


EXPERIMENT PERSONNEL 

PI - UNKNOWN UNKNOWN 

01 - UNKNOWN UNKNOWN 

OPERATING STATUS- INCPER4BLE 

DATE LAST usable DATA RECORDED- 102465 

EXPERIMENT BRIEF OESCRJPTIDN 

THE COSMOS 92 CLOUOCOVER PHCTOHeTER EXPERIMENT WAS DESIGNED TO MEASURE 
BRIGHTNESS IN THE 0.6- TO 0. 85-MICRON EANO TC PROVIDE A METHOD OF 
DISTINGUISHING CLOUDS FROM LAND AND SEA SURFACES INDEPENDENT OF IR 
MEASUREMENTS. THIS SPECTRAL BAND WAS USED TO TAKE ADVANTAGE OF THE HIGH 
albedo DF CLOUDS IN THIS REGION AS COMPARED TC WATER SURFACES AND CRY LAND 
REGIONS. THE INSTRUMENT WAS DIRECTED EARTHWARD WITH ITS OPTICAL AXIS 
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PARALLEL TO NADIR. THE LIGHT REFLECTED FTCM THE E A RT H- AT MOSPHERE SYSTEM 
ENTERED THE INSTRUMENT THRDLGH A SHORTWAVE CUTCFF FILTER. PASSED T HROUGH AN 
QOJECT IVE LENS. AND WAS FOCLSEO CN A PHCTOELECTfilC RECEIVER. THE RESPONSE OF 
THE RECEIVER WAS RECORDED CN DNE CHANNEL OF A MINIATURE SIX-CHANNEL 
OSCILLOGRAPH THAT USED A MOVING STRIP OF T5-MM PHCTOGRAPHIC FILM PASSING BY 
THE RECEIVER AT C.a MM/SEC TO RECORD AND STORE THE DATA UNTIL THE SATELLITE 
WAS RECOVERED AFTER REENTRY. THE SCANNING CF THE EARTH'S SURFACE AND 
ATMOSPHERE WAS PROVIDED BY THE SATELLITE'S ORBITAL MOTION — 15 SEC OF 
SCANNING TIME CORRESPONDED TO A SATELLITE TRAVEL OF 120 KM. THE SPATIAL 
RESOLUTION OF THE PHOTOMETER AT NADIR FROM AN AVERAGE SATELLITE ALTITUDE OF 
250 KM WAS ABOUT 30 KM. THE EXPERIMENT WAS A SUCCESS, AND USEFUL DATA WERE 
OBTAINED DURING DAYLIGHT HOURS EVER THE PERIOD CCTCOER 16 TO 2A. 1S6S. 

IDENTICAL EXPERIMENTS WERE FLOWN ON COSMCS AS AND 65. A SIMILAR HUT HIGHER 
RESOLUTION EXPERIMENT WAS LATER FLOWN CN COSMOS 12 1. 

REFERENCES 

222 . 


EXPERIMENT NAME- ULTRAVIOLET SPECTR CPHCT CM E T ER 


N55DC ID 65-C83A-03 


EXPERIMENT PERSONNEL 

PI - UNKNOWN 5GV. ACAD. OF SCIENCES MCSCOW, USSR 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 10166S 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 92 ULTRAVIOLET SPEC TROPHOT3 METE R EXPERIMENT MEASURED SOLAR 
SHORTWAVE RADIATION REFLECTED AND SCATTERED FROM THE EARTH-ATMOSPHERE 
SYSTEM. THE INSTRUMENT WAS A DOUBLE DIFFRACTION MG NOCHRC MAT OR OPERATING IN 
THE 0.225- TO 0. 2C7-MICRON REGION ONLY ON THE DAYS IDE OF THE EARTH. LIGHT 
ENTERED THE INSTRUMENT THROUGH A QUART 2 WIfOQW AND WAS MODULATED AT A 
FREQUENCY OF 600 HZ BY A SHUTTER SITUATED IMMEDIATELY BEHIND THE WINDOW. THE 
LIGHT WAS THEN FOCUSED AT AN INLET SLIT BY A CONDENSING LENS AND PROCEEDED 
ON TO A CONCAVE DIFFRACTION GRID (600 LINES/MM) WITH A FOCAL LENGTH OF 125 
MM, THE LIGHT WAS DISPERSED INTO A SPECTRUM IDISPERSICN OF 0.67 MICRDN/MMJ 
AND FELL ON A MOVABLE OUTLET SLIT THAT SEPARATED A NARROW BAND OF 
WAVELENGTHS FROM THE SPECTRUM. THE OUTLET SLIT WAS MOVED THROUGH A NUMBER OF 
STEPS OVER A 1-M IN CYCLE AND WENT FROM THE LONGWAVE POSITION TO THE EXTREME 
SHORTWAVE POSITION, AFTER WHICH IT RETURNED TO THE ORIGINAL POSITION. AFTER 
PASSING THROUGH THE OUTLET SLIT, THE DIVERGING BEAM WAS CONVERTED TO A 
PARALLEL BEAM BY A LENS AND FELL ON A FLAT D IFFRACTI CN GRID HAVING 2A00 
LINES/MM. THE LINEAR DISPERSION WAS SUCH THAT, REGARDLESS OF WAVELENGTH. THE 
LIGHT HIT THE SAME SPOT ON A PHOTOMULTIPLIER PHQTaCATHOOE. THE OUTPUT OF THE 
PHOTOMULTIPLIER WAS FIRST AMPLIFIED BY A PREAMPLIFIER AND THEN WENT TO THE 
MAIN AMPLIFIER AND DETECTOR. THE RECTIFIED SIGNAL WAS THEN RECORDED ON A 
35-MM FILM STRIP IN A MINIATURIZED LOOP OSCILLOGRAPH. THE SPECTRAL 
RESOLUTION OF THE INSTRUMENT WAS 0.0015 MICRON. THE OPTICAL AXIS OF THE 
INSTRUMENT WAS DIRECTED AT AN ANGLE CF 7 DEG TO NADIR. ONBOARD CALIBRATION 

WAS OBTAINED BY VIEWING TWC STANDARD LAMPS WITH UV lOL WINDOWS A STANDARD 

RIBBON FILAMENT INCANDESCENT LAMP AND A HYORCGEN LAMP, THOUSANDS OF SPECTRA 
WERE OBTAINED ON OCTOBER 16. 1 965. A NO WERE STORED ON BOARD UNTIL RETURNED 
TD EARTH IN A SPECIAL PEENTRV CONTAINER CN OCTOBER 24, 1965. SIMILAR 
EXPERIMENTS WERE FLOWN ON COSMOS 45 AND 65. 

REFERENCES 

223. 
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NSSOC ID 65-106A 


SPACecSAf=T C^’MMCN NA(|«E- COSMOS 100 
ALTERNATE NAMES- KOSMOS 100 

ORBITAL IN FORM AT ID N 

ORBIT TYPE- CEOCLNTRIC 
EPOCH DATE- 12/17/65 
APOGEE- fc-36.000 KM ALT 
PEfilCFE- £30.000 KM ALT 
PERIOD- S7.58 MIN 
INCL INAT l!7N- eS.OO OEG 


OTHER IKFCBMATICN 

SPACECRAFT WT- UNKNOWN KG 
LAUNCH CATE- 12/17/65 
OPERATING STATUS- INOPERADLE 
DATE LAST USAa.E 

CATA RECDRDEO- 


GPACECRAFT PERSriNNEl 
PM - UNKNOWN 

P5 - UNKNOWN 


SOV. ACAD. CF SCIENCES MCSCOW . USSR 
SDV. ACAD. CF SCIENCES MOSCOW. USSR 


SPACECRAFT ciRIEF DESCRIPTION 

COSMOS 100 WAS THE EIGHTH RUSSIAN EXPERIMENTAL METEOROLOGICAL 
SATELLITE AND THE SIXTH LAUNCHED FROM THE TYURAT AM SITE. IT WAS THE THIRD IN 
A SERIES OF PROTOTYPE SATELLITES THAT LEO EVENTUALLY TO THE ORBITING OF 
RUSSIA'S FIRST ANNOUNCED EXPERIMENTAL WEATHER SATELLITE. COSMOS 122. NO 
OFFICIAL DESCRIPTION OF THE COSMOS 100 FLIGHT HAS EVER BEEN RELEASED. 
HOWEVER. THE ORBITAL PARAMETERS AND CONFIGURATION CF THE SATELLITE WERE SO 
SIMILAR TF THOSE CF COSMOS 122 THAT IT IS GENERALLY ASSUMED THAT COSMOS lOO 
WAS A PRECURSOR TO THE SATELLITES CF THE EXPERIMENTAL COSMOS 'METEOR' 

SYSTEM. THE SATELLITE WAS IN THE FORM OF A CYLINDER S H LONG AND 1.5 M IN 
DIAMETER WITH TWO SOLAR PANELS ATTACHED TO THE SIDES. A STEERABLE ANTFNNA 
WAS ALSO MOUNTED ON THE SIDE AND OPERATED AT 90 MHZ. THE PRIMARY OBJECTIVE 
OF THE FLIGHT PRC6ABLY WAS TO TEST THE BASIC SPACECRAFT HARDWARE. TESTS WFrF 
PROBABLY ALSO MADE ON IMPROVED TV AND TR CLOUD CAMERAS AND ACTINOMETRIC 
INSTRUMENTS. WHICH MAY HAVE FAILED TO OPERATE PRCPERLY. AS OF JUNE 1972. T Ht 
SATELLITE REMAINS IN DROIT IN A DEACTIVATED MODE. SIMILAR FLIGHTS WERE MADE 
BY COSMOS A4. 58, AND 118. 


REFERENCES 

58. 223, 4£l. 797, AND 830. 


♦ ***#*W******W7********A* A* A*** *♦♦♦♦+*++ 


SPACECRAFT COMMON NAME- COSMOS 118 
ALTERNATE NAMES- KOSMOS 118 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- OF/1 2/66 


NSSOC ID 66-038A 


OTHER INFCRMATICN 

SPACECRAFT WT- UNKNOWN KG 
LAUNCH CATE- 05/11/66 
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APOGEE- 657.000 KM ALT 
PERIGEE- 567. OCO KM ALT 
PERIOD- 97.13 KIN 
INCLINATION- 6 5.CC OEG 


OPE RAT I KG 
□ATE LAST 
CAT A 


STATUS- INOPERABLE 

USABLE 

RECOROEO- 


SP ACECRAFT 
PM - 
PS - 


PER SUNN EL 
UNKNOWN 
UNKNOWN 


SOV. ACAD. 
SOV. ACAD. 


CF SCIENCES WC3C0W. USSR 
CF SCIENCES MCSCCW, USSR 


SPACECRAFT BRIEF DESCRIPTION 

COSMOS IIS WAS THE NINTH RUSSIAN EXPERIMENTAL METEOROLOGICAL SATELLITE 
and the SEVENTH LAUNCHED FRCM THE TYUHATAK SITE. IT WAS THE FOURTH IN A 
SERIES OF PROTOTYPE SATELLITES THAT LED EVENTUALLY TC THE ORGITING OF 
RUSSIA’S FIRST ANNOUNCED EXPERIMENTAL WEATHER SATELLITE, COSMOS 132. NO 
OFFICIAL DESCRIPTION OF THE COSMOS 113 FLIGHT HAS EVER OEEN RELEASED. 
HOWEVER. THE ORBITAL PARAMETERS AND CO NF I GUR AT I C N CF TFE SATELLITE WERE ST 

similar to those of cosmos 122 that it is generally assumed that ccsmos iib 

WAS A PRECURSOR TO THE SATELLITES OF THE EXPERIMENTAL CCSMQS 'METECR* 

SYSTEM. THE SATELLITE WAS IN THE FCRM OF A CYLINDER 5 M LONG ANl> 1.5 M IN 
DIAMETER WITH TWC SOLAR PANELS ATTACHED TO THE SIDES. A STEERABLE ANTENNA. 
ALSO MOUNTED ON THE SIDE. TRANSMITTED AT 90 MHZ. THE PRIMARY OBJECTIVE OF 
THE FLIGHT PROBABLY WAS TO TEST THE BASIC SPACECRAFT HARDWARE. lESTS WERE 
probably ALSO MADE ON IMPRCVCO TV AND IP CLOUD CAMERAS AND ACTINUMETRIC 
INSTRUMENTS, which MAY HAVE FAILED TC OPERATE PRCPEHLY. AS OF JUNE 1972, THE 
SATELLITE REMAINS IN ORBIT IN A DEACTIVATED MODE. SIMILAR FLIGHTS WERE MADE 
BY COSMOS Aw. 58. AND 100. 


REFERENCES 

Sa, 223, 452, 797, AND 830. 




spacecraft common name- cosmos 121 NSSDC id 66 - 0 S 4 A 

ALTERNATE NAMES- KOSMOS 121 


CRBITAL information 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 06/1 7/6E 
APOGEE- 333.000 KM ALT 
PERIGEE- 200.000 KM ALT 
PERIOD- 89.86 MIN 
INCLINATION- 72.83 DEG 


OTHER INFCRMATION 

SPACECRAFT WT- UNKNOWN KG 
LAUNCH CATE- 06/17/66 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 062566 


SPACECRAFT PERSONNEL 
PM - UNKNOWN 

PS - UNKNOWN 


SOV. ACAD. 
SOV. ACAD. 


CF SCIENCES MCSCOW, USSR 
CF SCIENCES MOSCOW. USSR 


SPACECRAFT BRIEF DESCRIPTION 

COSMOS 121 WAS THE TENTH RUSSIAN 
AND THE FIRST LAUNCHED FROM THE PLESET 
INTENDED PRIMARILY FOR NON SCIEN T I F I C R 
SUPPLEMENTAL EQUIPMENT FOR CCNDUCTING 
DEVELOPMENT OF INSTRUMENTS FOR CPERATI 


EXPERIMENTAL METEOROLOGICAL SATELLITE 
SK SITE. ALTHOUGH THE SATELLITE WAS 
ECCNNAlSSANCe PUPPCSES, IT CARRIED 
METECRCLCGIC AL STUDIES TO AID IN THE 
CNAL METEOROLOGICAL SATELLITES. THE 
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PRIMARY MfcTeOROLCG ICAL O0JFCTIVE CF THE CCSMCS 121 MISSION WAS TO MEASURE 
THE intensity of REFLECTED AND SCATTERED HADIATICN IN THE 0.6- TO 0.6-MICROM 
BAND TO DETERMINE THE SPATIAL VARIATION OF TEE RADIATICN SPECTRUM IN THE 
MESJSCALE RANGE. TEF SP I N- S T AQ 1 L 1 ZED SATELLITE WAS IN THF FORM -ip A CYLINDER 
WITH HEMISPHERICAL ENOS AND »A S 5 N LONG AND 2. 44 M IN DIAMETER. TEE 
ANNOUNCED SCIENTIFIC I N S T R L VF N T A T I DN CONSISTED CF AN E A RT HW A RD -F AC ING 

eigh-resolutidn photevetfr wh 'sf optical axis was parallel to the lfiCal 
vertical, spacecraft telemetry us.rss mhz) was handled via antennas mounteo 

ON THE ENDS OF TFf SATELLITE tinOV. THE MISSION WAS A SUCCESS. AFTER NEARLY d 
DAYS IN ORBIT. TFE SATELLIIE REENTFRED THE ATMCSPHF.RE CN JUNE 2S, l''»66. AND 
THE satellite in S TRUME NTA TI CN PACKAGE WAS SUCCESSFULLY RECOVERED, 

REFERENCES 

58, 249, J£7. 717, 7<;7, AND 830. 


EXPERIMENT NAME— HIGI — RESOLUTICN PhCTCMETER NSSOC ID 66 — 054A— 01 


EXPERIMENT PERSONNEL 

PI - V .G . HOLOYREV GUGMS MCSCCW, USSR 

Cl - V.l. TULUPOV MC'SCCW STATE U MCSCCW. USSR 

operating STATUS- INCPERAOLF 

CATE LAST usable data RECORDED- 062566 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 121 H IGH-RE SOLLTl DN PHCTCMFTEfi EXPERIMENT MEASURED THF 
INTENSITY OF SOLAR RADIATICN RCFLECTEO AND SCATTERED FRCM THE EARTH'S 
SURFACE AND CLOUDS IN THE C . f- TD C.B-MICRCN EAND AND CFTERMINED TFE NATUR.. 
OF TFE SPATIAL FLUCTUATION CF THE RADIATICN SPECTRUM IN THE MESOSCALE RA'IGE. 
THE INSTRUMENTATION CONSISTED OF A PHO TGE L EC TR I C PHUTCMUTER WITH A i-OCG 
FIELD OF VIEW WHOSE OPTICAL AXIS WAS PARALLEL TO THE LCCAL VERTICAL. THE 
RADIATION PASSED INTO THE INSTRUMENT THRCUGH A THREE-LENS OBJECTIVE (WITH A 
4 1 -MM FOCAL LENGTH AND A I 1C 2 APERTURE RATIO}, THEN PASSED THROUGH A 
SHORTWAVE CUTOFF FILTER, AND WAS FINALLY FCCLSED C NT O A LIGHT-SENSITIVE 
CACM lUM SELENIOE PHOTORES I S TOR WINDOW, THE INTENSITY C AT A WERE. TRANSFERRED 
ONTO PHOTOGRAPHIC film USING A RECCROING DEVICE CN HOARD AND WCI'IE STORED 
UNTIL THE SATELLITE WAS RECOVERED. THE LCNGWAVE CUTOFF OF THE INSTRUMENT'S 
OPERATING RANGE 10.8 MICRON} WAS DETERMINED QY THE RECEIVER'S SPECTRAL 
SENSITIVITY, WHILE THE SHORTWAVE CUTOFF (0,6 MICfiCN) WAS FORMED BY THE LIGHT 
FILTER. THE PEAK OF THE PHOTOMETER SENSITIVITY WAS IN THE VICINITY OF 0.67 
MICRON. INSTRUMENT CALISRATtCN WAS ACC C MPL IS HE D BY PERIODICALLY VIEWING 
SOLAR RAOIATKN REFLECTED FROM A MAGIC SI LM OXIDE CCATEC SCREEN. THE 
INSTRUMENT WAS IN CONTI NUOLS OPERATION CN THE EARTH'S SUNLIT SIDE FOR 
SEVERAL DAYS. THE GROUND RESOLUTION CF THE PHOTOMETER WAS 4 TU 6 KM AT 
NADIR, WHICH WAS SUFFICIENT TO STUDY THE STRUCTURE OF INDIVIDUAL CLOUD AND 
GEOGRAPHIC FORMATIONS. THE RESULTS OF THE DATA ANALYSIS INDICATED THE 
ABSENCE OF PRONOLNCED. ORDERED FLUCTUATICNS IN THE REFLECTED AND SCATTERED 
MESOSCALE RADIATION FIELDS. THE EXPERIMENT WAS A SUCCESS AND WAS TERMINATED 
WHEN THE SATELLITE REENTERED THE EARTH'S ATMOSPHERE CN JUNE 25, 1966. 

REFERENCES 

357- 
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SPACECRAFT CCMMC N NAME- COSMOS 122 NSSDC ID 66-057A 

ALTERNATE NAMES- KOSMQS 122 


CRBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCe DATE- 06/2E/66 
APOGEE- 690.000 KM ALT 
PERIGEE- SEC .COO KM ALT 
PERIOD- 97.12 MIN 
INCLINATION- 6E.14 DEG 

SPACECRAFT PERSONNEL 

FM - UNKNOWN 30V. 

PS - UNKNOWN SDV. 


OTHER INFC.RMATION 

SPACECRAFT WT- UNKNOWN KG 
LAUNCH CATE- 06/25/66 
CFERAT ING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 102666 


AD. CF SCIENCES MCSCOW. USSR 
AD. CF SCIENCES MCSCCW, USSR 


SPACECRAFT BRIEF DESCRIPTION 

COSMOS 122 WAS THE FIRST ANNOUNCED RUSSIAN MET ECfiOLOGl CAL SATELLITE 
AND THE LAST IN A SERIES OF PROTOTYPE METE CR OLCGl C AL SATELLITES THAT 
INCLUDED COSMOS AA, SB, IOC. AND 118. IT WAS THE LAST METEOROLOGICAL 
SATELLITE LAUNCHED FROM THE TVLRATAM SITE WITH AN A- 1 LAUNCH VEHICLE AT A 
65-DEG ORBITAL INCLINATION. AND IT PROVIDED A TRANSITION FROM THE PROTOTYPE 
SERIES TO THE COSMOS ‘METECR* H KPER I M; NT AL WEATHER SATELLITE SYSTEM. COSMOS 
122 WAS ORBITED TO TEST METEOROLOGICAL INSTRUMENTATION DESIGNED FOR 
OBTAINING IMAGES OF CLOUD COVER. SNOW COVER. AND ICE FIELDS ON THE CAY AND 
NIGHT SIDES OF THE EARTH AND FOR MEASURING FLUXES CF CUTGOING RADIATION 
REFLECTED AND RADIATED BY THE E ARTH- AT MO SPHE RE SYSTEM. THE INSTRUMENTATION 
CONSISTED OF <11 TWO VJDICON CAMERAS FOR DAYTIME CLQUCCOVER PICTURES. 12) A 
HI GH-RESOLUT ION SCANNING IR RAOICHETER F CR NIGHTTIME ANO DAYTIME IMAGING OF 
THE EARTH AND CLOUDS, AND (2) AN ARRAY CF NARROW- AND WIDE-ANGLE RADIOMETERS 
COVERING THE 0.3- TO 3-, 8- TO 1 2- , ANO 3- TO 30-MICRCN CHANNELS FOR 

MEASURING THE INTENSITY OF RADIATION REFLECTED FROM THE CLOUDS ANO OCEANS, 
THE SURFACE TEMPERATURES OF THE EARTH AND CLCUO TORS. ANO THE T'TAL FLUX OF 
THERMAL ENERGY FROM THE E A R TH- A T MCSPHE RE SYSTEM INTO SPACE, RESPECTIVELY, 

THE SATELLITE WAS IN THE FORM OF A LARGE CYLINDRICAL CAPSULE, 5 M LONG ANO 
l.S M IN DIAMETER. TWO LARGE SOLAR CELL PANELS CF THREE SEGMENTS EACH WERE 
DEPLOYED FROM OPPOSITE SIDES OF THE CYLINDER AFTER SATELLITE SEPARATION FROM 
THE LAUNCH VEHICLE. THE SOLAR PANELS WERE ROTATED TO CONSTANTLY FACE THE SUN 
DURING SATELLITE DAYTIME BY lEANS OF A SUN SENSOR CONTROLLED DRIVE MECHANISM 
FITTED IN THE TOP END OF THE CENTER BODY. THE METE CR OLCG I C AL INSTRUMENTS 
WERE HOUSED IN A HERMETICALLY SEALED COMPARTMENT LCCATED IN THE LOWER PART 
OF THE CAPSULE, WHILE THE BASIC SATELLITE SERVICING SYSTEMS WERE CONTAINED 
IN A SPECIAL HERMETICALLY SEALED COMPARTMENT IN THE UPPER PART OF THE 
CAPSULE. DATA WERE TRANSMITTED TO EARTH AT A FRECUENCV OF 90 MHZ BY MEANS OF 
A STEERABLE HIGH-GAIN PARABOLIC ANTENNA THAT WAS ATTACHED TO THE CENTER 
section of THE SATELLITE BODY BY A LCNIG ARM. THE SATELLITE WAS TRIAXIALLY 
STABILIZED BY A SERIES OF INERTIAL FLYWHEELS, DRIVEN EY ELECTRIC MOTORS, 
whose KINETIC ENERGY WAS DAMPENED BY TORCUES PRODUCED BY ELECTROMAGNETS 
INTERACTING WITH THE EARTH'S MAGNETIC FIELD. COSMOS 122 WAS ORIENTtO BY 
EARTH SENSORS WITH ONE OF ITS AXES DIRECTED EARTHWARD ALONG THE LOCAL 
VERTICAL. A SECOND ORIENTED ALONG THE ORBITAL VELOCITY VECTOR, ANO A THIRD 
ORIENTED PERPENDICULAR TO THE ORBITAL PLANE, THIS CRIENTATICIN ENSURED THAT 
THE OPTICAL AXES OF THE INSTRUMENTS WERE CONSTANTLY DIRECTED EARTHWARD. 
COSMOS 122 CEASED OPERATIONS IN LATE OCTOBER 1966. 
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FEFERENCeS 


ioe. 353. 359. 452. 453, 480. 571. 700, 718. 304, 830, 356, 


223, 2ZS. 
AN C 6 76. 


EXPuRIMENT NAME- DUAL VIDICON CAMERAS N53DC ID 66-037A-01 


EXPERIMENT PERSONNEL 

p( _ UNKNOWN SOV. ACAO. CF SCIENCES MCSCCW , USSR 

OPERATING STATUS- INCPERAOLE 

CATE LAST USA3LF DATA RECORDED- 1C2666 

experiment brief description 

THE COSMOS 122 DUAL V I D1 C C N CAMERA EXPERIMENT WAS DESIGNED TO TEST THE 
CAPABILITY >.F RUSSIAN WEATHER SATELLITES TC PROVIDE DAYTIME PICTURES OF THE 
EARTH'S CLOUOCOVER O I STRI B L 1 1 ON , LOCAL STCRMS, AND GLCEAL WEATHER SYSTEMS 
FOR USE BY THE SOVIET H YDRCMETE CC OLOGI C A L SERVICE, THE INSTRUMENTATION 
CONSISTED OF TWO IDENTICAL VIDICON CAMERAS THAT WERE MCUNT ED IN THE 
SATELLITE BASE AND WERE DIRECTED TOWARD THE EARTH. EACH CAMERA VIEWED A 500- 

BV 5C0-KM AREA ONE TO THE LEFT AND THE CT ME R TO THE RIGHT OF NADIR — 

WITH .A RESOLUTION OF 1,25 KM AT NADIR FRCM A SATELLITE ALTITUDE OF 600 TO 
700 KM. THE CAMERAS TOOK A CNE-FRAME IMAGE OF THE EARTH'S CL CU D COVER WITH 
slight OVcRLAPPING of successive frames to provide CCNTINUOUS coverage. THE 

CAMERAS SWITCHED ON AUTOMATICALLY ANY TIME TFE SUN WAS MERE THAN 5 DEG ABOVE 
-[■he FORIZON. BECAUSE THE EARTH ILLUMINATION VARIED SC MUCH. AUTOMATIC 
SENSORS ADJUSTED THE CAMERA APERTURES TC PRODUCE HIGH-GUALITY PICTURES UNDER 
A VARIETY OF illumination CCNDl TICKS. THE IMAGE FORMED BY EACH VIDICON TUBE 
EITHER WAS TRANSMITTED DIRECTLY TO THE GROUND IF THE SATELLITE WAS IN RADIO 
CONTACT WITH ONE OF TWO GROUND STATIONS CR WAS RECCROEC CN MAGNETIC TAPE FDR 
later TRANSMISSION IF THE SATELLITE WAS BEYOND THE ZCNE CF RADIO 
COMMUNICATION. TFE TV IMAGES RECEIVED BY THESE GROUND STATIONS WERE 
PWOCESSEO AND TRANSMITTED TO THE H YORD METE CR CLCG I C AL CENTER IN MOSCOW, WHERE 
THEY WERE analyzed AND USED IN VARIOUS FORECAST AND ANALYSIS PRODUCTS, THE 
PICTURES WFRE ARCHIVED AT THE H YDHCMET ECPQLOG I CAL CENTER, THE COSMOS 122 

cameras, although having 2.s times the rescluticn cf those carried on the 

ESSA SATELLITES, COULD NOT PROVIDE CCNTINUOUS CVERLAPFING GLOBAL COVERAGE AS 
DO THE ESSA CAMERAS OWING TO THE LTWER ORBIT OF THE CCSMOS 122 SATELLITE 
(620 KM COMPARED TO 1400 KM>, THUS, TO CLOSE THE GAPS IN COVERAGE, AT LEAST 
TWO SATELLITES WERE RFOUIRED IN THE WEATHER SATELLITE SYSTEM. IN ADDITION. 
CLDOCCOVER MOSAICS WERE PRCDuCCO FROM 10 CR MORE INDIVIDUAL CLOUDCOVER 
PICTURES AT THE HYDROMETEOROLOGICAL CENTER TC PROVIDE A MORE COMPREHENSIVE 
VIEW OF GLOBAL WEATHFR SYSTEMS. SCME OF THE INDIVIDUAL PICTURES AND THE 
CLOUD MOSAICS WERE TRANSMITTED 1C VARIOUS FOREIGN MET ECROLOG IC AL CENTERS AS 
PART OF AN INTERNATIONAL METEOROLOGICAL DATA EXCHANGE PROGRAM. THE UNITED 
STATES RECEIVED SOME OF THESE PICTURES AT THE NATIONAL ENVIRONMENTAL 
SATELLITE SERVICE (NESS) IN SUI TLAND , MARYLAND. VIA THE 'COLD LINE' 

FACSIMILE LINK WITH MOSCOW, PICTURES WERE TRANSMITTED TO NESS FROM SEPTEMBER 
it. 1966. THROUGH OCTOBER 26, 1 966. THESE PICTURES WERE ARCHIVED AT NESS FOR 
I YR AND THEN, UNLESS OF UNUSUAL INTEREST, WERE DISCARDED. THE EXPERIMENT 
terminated UPERATIONS IN OCTOBER 196 6. 

references 

3ca, 309, 350, 359, 376, 567, 678, 700. 783. 812. 868, AND 876. 
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EXPERIMCNT NAME- SCANNING HRIR 


NSSDC ID 66-057'A~0?. 


EXPERIMENT PERSONNEL 

PI - UNKNOWN SO\(. ACAD. CF SCIENCES MCSCCW. USSR 

OPERATING STATUS- INOPERAeLE 

DATE LAST USAOLE DATA RECORDED- lOEEGE 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 132 H IGH-RE SOLL TI ON SCANNING Ifi HADICMETER WAS DESIGNED TO 
MAKE MEASUREMENTS OF CLOUD O IS.TR I BUT tO N AND SNOW AND ICE COVER ON THE 
CAYS IDE AND NIGHTSIOE OF THE EARTH. THE RAOICMETER MEASURED THE OUTGOING 
RADIATION FROM THE EAR TH-A TMCSPHEHE SYSTEM IN THE 3- TC 12-MlCRON 
ATMOSPHERIC WINDOW. MEASUREMENTS MADE IN THIS SPECTRAL REGION PERMITTED 
CONSTRUCTION OF BRIGHTNESS PATTERNS OF TFE THERMAL RELIEF AND DETERMINATION 
OF EQUIVALENT RADIATION TEMPERATURES OF THE EARTH'S SURFACE AND CLOUD TOPS. 
THE INSTRUMENT WAS A NARROW-ANGLE SCANNING RADIOMETER WITH AN INSTANTANEOUS 
VIEWING ANGLE OF 1.5 BY 1.5 DEC. IT WAS MOUNTED IN THE BASE OF THE SATELLITE 
IN A SEALED INSTRUMENT COMPARTMENT WITH ITS OPTICAL AXIS DIRECTED ALONG THE 
LOCAL VERTICAL AND TOWARD NADIR. THE RADIOMEITER MEASURED THE INTENSITY OF 
THE OUTGOING RADIATION BY CCMPARING THE EARTH'S RADIATION FLUX WITH THE 
RADIATION FLUX FROM SPACE. EACH TYPE OF RAOIATICN ENTERED THE RAOICMETER 
THROUGH SEPARATE WINDOWS. WHICH WERE ORIENTED IN MUTUALLY PERPENDICULAR 
DIRECTIONS. THE RADIATION FRCM THE EAR TH-ATMQSPHERE SYSTEM FELL ON A PLANE 
SCANNING MIRROR THAT WAS MOUNTED AT AN ANGLE OF 45 DEG TO THE SATELLITE 
VELOCITY VECTOR AND SCANNED THROUGH AN ANGLE CF PLUS OR MINUS 50 DEG FROM 
NADIR. THE RADIATION WAS REFLECTED FROM THE SCANNING MIRROR THROUGH A 
STATIONARY MODULATING DISK AND FILTER Wl-NOGW ONTO A PARABOLIC MIRROR THAT 
FOCUSED THE PARALLEL SEAM THROUGH A MOVABLE MODULATING DISK ONTO A 
THERMISTOR BOLOMETER. THE STATIONARY AND MOVABLE MODULATING DISKS PROVIDED 
THE CHANNEL SWITCHING. SENDING FIRST THE E AR TH-ATM IS PFEHE RADIATION AND THEN 
THE SPACE RADIATION TO THE PARABOLIC MIRROR AND FINALLY TO THE BOLCMETER. 

THE BOLOMETER CONVERTED THE RADIANT FLUX INTO VARIABLE ELECTRIC VOLTAGES (O 
TO 6 V) WHOSE FREQUENCY WAS EQUAL TO THE MODULATOR FBECUENCY AND WHOSE 
magnitudes WERE PROPORTIONAL TO THE DIFFERENCES IN THE RADIANT FLUX 
INTENSITIES BETWEEN EARTH AND SPACE OEVELOPEO AT THE ECLDMETER OUTPUT. 

DURING THE MOVEMENT OF THE SCANNING MIRROR THROUGH A PLUS OR MINUS 40-DEG 
SECTOR. LINE SCANNING <40 LINES/MIN) OF THE TARGET AREA WAS ACCOMPLISHED IN 
A PLANE NORMAL TC THE ORBITAL PLANE USING A FORWARD AND BACK PATH, WHILE 
SCANNING ALONG THE FLIGHT PATH WAS PROVIDED BY THE RELATIVE MOTION OF THE 
SATELLITE WITH RESPECT TO THE EARTH. IN EACH SCAN. WITH THE INDICATED 
VIEWING AND SCANNING ANGLES FRCM THE SATELLITE'S ORBITAL ALTITUDE, THE 
RADIOMETER RECORDED THE MEAN RAOIATICN INTENSITIES FRCM A BAND ABOUT 1100 KM 
WIDE WITH A RESOLUTION OF ABOUT 15 KM AT NADIR TC ABOUT 24 TO 27 KM AT THE 
EDGES. THE RADIOMETER WAS CAPABLE OF MEASURING RAOIATICN TEMPERATURES WITHIN 
2 TO 3 DEG FOR TEMPERATURES ABOVE 273 DEG K AND WITHIN 7 TO 8 DEG FOR 
TEMPERATURES BELOW 273 DEG K, THE VIDEO SIGNALS WERE AMPLIFIED AND SENT 
EITHER TO THE SATELLITE MEMORY UNIT FOR LATER TRANSMISSION OR TO TPE 
RACIOTELEMETRY UNIT FOR DIRECT TRANSMISSION TO EARTH. DEPENDING ON WHETHER 
THE SATELLITE WAS BEYOND OR WITHIN THE ZONE OF HAOIO CCMMU N I CAT ION WITH A 
GROUND RECEIVING STATION, RESPECTIVELY, THE GROUND RECEIVERS RECORDED THE 
TRANSMITTED DATA IN DIGITAL FORM, ON MAGNETIC TAPE AND SIMULTANEOUSLY ON 
60-MM PHOTOGRAPHIC FILM IN THE FORM CF A BRIGHTNESS IMAGE OF THE THERMAL 
RELIEF OF THE EA R TH-A TMOSPHERE SYSTEM. THE DATA CN MAGNETIC TAPE WERE 
PROCESSED BY COMPUTER AT THE SOVIET HYDfiC MET EOROLOGI C AL CENTER AND WERE USED 
TC PRODUCE A DIGITAL MAP OF THE EQUIVALENT RAOIATICN TEMPERATURE FIELD WITH 
A SUPERPOSED GEOCRAPHIC GRID. THE PHCTOGPAPHIC FILM WAS OEVELOPEO AND 
PROCESSED INTO AN IR PICTURE ALSO WITH A SUPERPOSED GRID. THE PICTURES WERE 
ARCHIVED AT THE H YOROME TEORCLDG !C AL CENTER. SOME OF THESE PICTURES WERE 
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transmitted to various foreign meteorological centers as part of an 

INTERNATIONAL METEOROLOGICAL DATA EXCHANGE PROGRAM. THE UNITED STATES 
RECEIVED THESE PICTURES AT THE NATIONAL ENVI PCNMENTAL SATELLITE SERVICE 
(NESS), SUITLAND, MARYLAND, VIA THE "COLD LINE' FACSIMILE LINK WITH MOSCOW. 
PICTURES WERE TRANSMITTED TO NESS FRCJM MID-SEPTEMBER UNTIL LATE OCTOBER 
1966. THESE IR PICTURES WERE KEPT AT NESS FOR 1 YR AND THEN, UNLESS OF 
UNUSUAL INTEREST, WERE DISCARDED. THE EXPERIMENT TERMINATED OPERATIONS IN 
OCTOBER 1966. 

REFERENCES 

308. 3A5. 3S9. 37B, 410. 416, 472, 546, 567, SBO. 641, 874. 675, AND 

876. 


experiment name- actinometric instrument 


NSSDC id 66-057A-03 


EXPERIMENT PERSDNNB- 

PI - UNKNOWN SQV. ACAD. CF SCIENCES MCSCOW, USSR 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 102666 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 122 ACTI NCMETR IC EXPERIMENT WAS DESIGNED TO MEASURE (11 THE 
OUTGOING LONGWAVE RADIATION 13 TO 30 MICRONS) FHCM THE EARTH-ATMOSPHERE 
SYSTEM. (2) THE CUTGOING NEAR UV, VISIBLE, AND NEAR IR SCLAR RADIATION (0.3 
TO 3 MICRONS) REFLECTED AND 8AC KSCAT TE RED BY THE E ARTh-ATMOSPHEHE SYSTEM. 

AND (3) THE EFFECTIVE RADIATION TEMPERATURE OF THE EARTH’S SURFACE AND CLOUD 
TOPS 18 TO 12 MICRONS). THE INSTRUMENTATION CONSISTED OF FOUR RADIOMETERS — 
A PAIR OF SCANNING, NARROW-ANGLE, TWC-CHANNEL RADIOMETERS AND A PAIR OF 
NQNSCANNING, WIDE-ANGLE, TWC-CHANNEL RADICICTERS. THE NARROW-ANGLE I 4 BY 5 
DEG FIELD DF VIEW (FOV)) RADIOMETERS MEASURED RADIATION IN ALL THREE 
SPECTRAL BANDS, WHILE THE WIDE-ANGLE (136 TO 140 DEG FCV ) RADIOMETERS 
OPERATED ONLY IN THE 0.3- TO 3- AND 3- TD 30 -MICRON BANDS. IN THE 
NARROW-ANGLE RADIOMETER. THE 0.3- TO 3-MlCRON BAND WAS MEASURED IN ONE 
CHANNEL AND THE 6- TO 12- AND 3- TO 30-MICRON BANDS WERE COMBINED IN THE 
SECOND CHANNEL. IN THE SECOND CHANNEL, THE TWO BANOS WERE SEPARATED BY THE 
EXCHANGE OF CORRESPONDING FILTERS AS THE RADICMETEfi SCANNED IN ALTERNATE 
DIRECTIONS. THE EARTH RADIATION ENTERED THE NARROW-ANGLE RADIOMETER THROUGH 
A CYLINDRICAL FAIRING IKR5-5 CRYSTAL) AND FELL ONTO A CONICAL SCANNING 
MIRROR. THE RADIATION WAS REFLECTED FR CM THE MIRROR THROUGH A THREE-LOBEO 
ROTATING MIRROR CHOPPER THAT MODULATED TFE RADIATION FLUX AT A FREQUENCY OF 
80 HZ. THE CHOPPER ALTERNATELY REFLECTED EARTH RADIATICN AND SPACE 
RADIATION, WHICH ENTERED THROUGH A SEPARATE KRS-5 CRYSTAL WINDOW, ONTO ONE 
OF THREE OPENINGS IN A COLOR FILTER WHEEL — ONE FILTER FOR EACH SPECTRAL 
BAND. THE PARTICULAR SPECTRAL BAND THAT WAS PASSED THROUGH THEN FELL ON AN 
OFF-AXIS PARABOLIC MIRROR THAT FOCUSED THE RADIATICN FLUX ONTO A 80LOMETRIC 
RECEIVER. PERIODIC CALIBRATION WAS MADE WHEN THE SCANNING MIRROR MOVED TO A 
90-DEG angle FROM NADIR WIIH SI MULTAIC QU 5 TURNING CN AND VIEWING OF A 
SILICON STANDARD LAMP. THE 0.3- TO 3-MICRON CHANNEL DID NOT USE THE TWO-SEAM 
SYSTEM OR FILTER SWITCHING. THE OUTPUT FROM THE MODULATED FLOW OF RADIATION 
ON THE BOLOMETER WAS AMPLIFIED, RECTIFIED. FILTERED. AND FED INTO THE 
RADIO-TELEMETRY SYSTEM OVER EIGHT CHANNELS. THE WIDE-ANGLE RADIOMETERS HAD 
IDENTICAL OPTICAL SYSTEMS FOR BOTH CHANNELS. THE EARTH RADIATION ENTERED THE 
RADIOMETER THROUCH A HEMISPHERICAL SHELL COMPOSED CF QUARTZ OR KRS-5 CRYSTAL 
WITH A COATING THAT DETERMINED THE PASSBAND. THE RADIATICN WAS THEN 
MODULATED WITH A FREQUENCY CF 64 HZ AND FELL CN A BOLCMETHIC RECEIVER. AS IN 
THE NARROW-ANGLE RADIOMETERS, THE BOLOMETER OUTPUT WAS PROCESSED AND FED 
INTO the RADIO-TELEMETRY SYSTEM. THE WtOE-ANGLE RACICMETER WAS STANCAROIZED 
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SIMULTANEOUSLY WITH THE NA RPOW- ANGLE RADICMETERS BY THE INPUT OF A STANDARD 
64-HZ CALIBRATING FREQUENCY INTO THE A HPLI FI C AT 1 CN CIRCUIT, THE RELATIVE RMS 
MEASURING ERROR FOR BOTH TYPES CF RAOICMETEHS WAS ABOUT 0.5 PERCENT. TO 
PROVIDE A BACKUP CAPABILITY, ONE WIDE-ANGLE AND CNE NARROW-ANGLE RADIOMETER 
WERE HELD IN RESERVE AND COULD HAVE BEEN ACTIVATED ON COMMAND FROM THE 
GROUND. THE ORIENTATION OF THE COSMOS 122 SATELLITE INSURED THAT THE PRIMARY 
OPTICAL AXES OF THE RADIOMETERS WERE ORIENTED VERTICALLY DOWNWARD TOWARD 
NADIR. THE SURVEY OF THE EARTH*S SURFACE BY ECTH R AD I C METERS WAS CARRIED OUT 
BY THE MOTION OF THE SATELLITE RELATIVE TO THE EARTH. IN ADDITION, THE 
NARROW-ANGLE RADIOMETER SCANNED 66 DEG TC EITHER SIDE CF NADIR IN A PLANE 
NORMAL TO THE ORBITAL PLANE BY ROCKING THE SCANNING MIRROR ABOUT THE OPTICAL 
AXIS. THE RADIOMETERS COVERED A STRIP ABOUT 2500 KM WIDE DN THE EARTH'S 
SURFACE AMO HAD A GROUND RESOLUTION CF 50 KM AT NADIR. THE DATA WERE REDUCED 
AT THE GROUND STATIONS AND WERE TRANSMITTED IN BINARY FORM TO THE 
HYDROMETEOROLOGICAL CENTER IN MOSCOW, WHERE THEY WERE RECORDED IN DIGITAL 
FORM ON MAG^4ETIC TAPE AND WERE LSED TO PfiCDUCE VARIOUS ANALYSIS PRODUCTS 
SUCH AS EARTH-ATMOSPHERE ALBEDO CHARTS AND RAOIATICN TEMPERATURE MAPS. THE 
DATA WERE ARCHIVED AT THE H YOROMETEQROLCGt CAL CENTER. SCME OF THESE CHARTS 
WERE TRANSMITTED IN GRAPHICAL FORM TC VARIOUS FOREIGN METEOROLOGICAL 
CENTERS, INCLUDING THE NATIONAL ENVIRONMENTAL SATELLITE SERVICE INESS). 
5UITLAN0. MARYLAND. THESE ACTINCMETRIC CHARTS WERE RECEIVED AT NESS VIA THE 
•COLO LINE* FACSIMILE LINK WITH MOSCCW FRCM MID-AUGUST 1966 UNTIL LATE 
OCTOBER 1966. THE CHARTS WERE MICROFILMED AND ARCHIVED AT THE NATIONAL 
CLIMATIC CENTER (NCC>. ASHEVILLE, NORTH CAROLINA. THE EXPERIMENT TERMINATED 
OPERATIONS IN OCTOBER 1966. 

REFERENCES 

13, 308, 345, 351, 359, 378, 584 , 706, 804, 05 8, AND 8 76, 


***•**♦♦*♦♦**♦♦♦♦♦♦***•♦♦**♦♦**♦******♦*♦ 44 ♦♦*+ **♦ 


SPACECRAFT COMMON NAME- COSMOS 144 NSSDC ID 67-0I3A 

ALTERNATE NAMES- KOSMOS 144 


ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 02/2E/67 
APOGEE- 644.000 KM ALT 
PERIGEE- 574.000 KM ALT 
PERIOD- 96.88 MIN 
INCLINATION- 8 1.25 DEG 

SPACECRAFT PERSONNEL 

PM - UNKNOWN SOV. 

PS - UNKNOWN SOV. 


OTHER INFCRMATION 

SPACECRAFT WT- UNKNOWN KG 
LAUNCH CATE- 02/28/67 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 030068 


AD. OF SCIENCES MC5CCW , USSR 
AO. CF SCIENCES MOSCOW, USSR 


SPACECRAFT BRIEF DESCRIPTION 

COSMOS 144 WAS THE SECOND ANNOUNCED RUSSIAN ME TECROL QG I C AL SATELLITE 
AND THE FIRST INTERIM OPERATIONAL WEATHER SATELLITE I N T HE EXPERIMENTAL 
COSMOS 'METEOR* SYSTEM. IT WAS ALSO THE FIRST LAUNCH CF A SEMI -OPERAT lONAL 
WIEATHER SATELLITE FROM THE PLESETSK SITE INTO A NEAR-PCLAR, NEAR-CIRCULAR 
orbit, unlike U. S. HEATHER SATELLITES, HOWEVER, THE ORBIT WAS PROGRADE (NOT 
SUN- SYNCHRONOUS) BECAUSE, AS A RESULT OF GEOGRAPHIC LIMITATIONS, A 
retrograde orbit HAS NOT POSSIBLE. COSMOS 144 HAS CR0ITED TO TEST. IN A 
SEMI-OPERATIONAL MODE, METEOROLOGICAL INSTRUMENTS CES ICNEO FOR OBTAINING 
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IMAGES OF CLOUD COVER. SNOW COVER. Af>0 ICE FIELDS CN THE DAY AND NIGHT SIOHS 
OF THE EARTH AND FOR MEASURING FLUXES OF CUTGGING RADIATION REFLECTED AND 
RADIATED av THE EAR TH- ATMOSPHERE SYSTEM. THIS INSTRUMENTATION CONSISTED OF 
(1) TWO VIDICON CAMERAS FOR DAYTIME CLQUCCCVER PICTURES, 12) A 
HIGH-RESOLUTION SCANNING IR RADICMETER FCR NIGHTTIME AND DAYTIME IMAGING OF 
THE EARTH AND CLOUDS. AND (3) AN ARRAY OF NARROW- AND WIDE-ANGLE RADIOMETERS 
COVERING THE 0.3- TO 3-. 8- TO 12-, AND 3- TO 30-MICfiCN CHANNELS FOR 
MEASURING THE INTENSITY OF RADIATION REFLECTED FROM THE CLOUDS AND OCEANS, 
THE SURFACE TEMPERATURES OF THE EARTH AND CLCUD TOPS, AND THE TOTAL FLUX OF 
THERMAL ENERGY FRCM THE EAR TH-A TMCSPHERE SYSTEM INTO SPACE, RESPECTIVELY. 

THE SATELLITE WAS IN THE FCRM OF A LARGE CYLINDRICAL CAPSULE, 5 M LONG ANp 
1.5 M IN DIAMETER. TWO LARGE SOLAR CELL PANELS OF FOU P SEGMENTS EACH WERE 
DEPLOYED FROM OPPOSITE SIDES OF THE CYLINDER AFTER SATELLITE SEPARATION FROM 
THE LAUNCH VEHICLE. THE SOLAR PANELS WERE KOTATEO TO CCN5T ANTLY FACE THE SUN 
DURING satellite DAYTIME 8Y MEANS OF A SUN S ENSQ R- CONTROLLED DRIVE MECHANISM 
FITTED IN THE TOP END OF THE CENTER SODY. THE METE CRGLOG IC AL INSTRUMENTS. A 
magnetometer. 46E-MHZ RADIO ANTENNAS. AND ORBITAL CONTFDL DEVICES WERE 
HOUSED IN A COMPLEX. SMALLER. HERMETICALLY SEALED CYLINDER LOCATED CN THE 
EARTHWARD-FACING END OF THE CYLINDRICAL SATELLITE BODY. THE SATELLITE WAS 
TRIAXIALLY STABILIZED BY A SERIES OF INERTIAL FLYWHEELS, DRIVEN BY ELECTRIC 
MOTORS, WHOSE KINETIC ENERGY WAS DAMPENED BY TCRCUES FPOfXICED BY 

electromagnets interacting with the earth's magnetic field, cosmos 144 was 

ORIENTED BY EARTH SENSORS WITH C NE OF ITS AXES DIRECTED EARTHWARO ALONG THE 
LOCAL VERTICAL, A SECOND ORIENTED ALONG THE CH0ITAL VELOCITY VECTOR. AND A 
THIRD ORIENTED PERPENDICULAR TO THE CRBITAL PLANE. THIS rHIEf;TAT10N ENSURED 
THAT THE OPT ICAL AXES OF THE INSTRUMENTS WERE CONSTANTLY OIRE'CTE'D EARTHWARO. 
WHEN TWO OF THE COSMOS 'METECR' SYSTEM SATELLITES WERE IN OPERATION AT THE 
SAME TIME IN NEAR-POLAR ORBITS AND WITH SUITABLE DIHFEPENCES IN THE 
LONGITUDES OF THE ASCENDING NODES, DATA CCULC BE RECEIVED FROM ONE-HALF THE 
EARTH'S SURFACE IN A 24-HR PER I CD . IT IS BELIEVED THAT THE SATELLITE 
OPERATIONS ENDED IN MARCH 1SE8. AS INDICATED LY THE TERMINATION OF DATA 
TRANSMISSIONS TO THE UNITED STATES VIA THE 'COLD LINE* FACSIMILE LINK WITH 
MOSCOW , 


REFERENCES 

225, 267, 2Ce. 349, 3E3. 355, 359, 452, 453, 575, 700, 713, 772, 830, 

856. AND 876. 


EXPERIMENT NAME- DUAL VIDICON CAMERAS 


N550C ID 67-018A-0I 


EXPERIMENT PERSONNEL 

PI - UNKNOWN SOV. AC®, QF SCIENCES MCSCOW, USSR 

operating status- incperable 

CATE last usable DATA RECORDED- C31668 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 144 DUAL VIDICCN CAMERA EXPERIMENT WAS DESIGNED TO TEST THE 
CAPABILITY OF RUSSIAN WEATHER SATELLITES TO PROVIDE DAYTIME PICTURES OF THE 
EARTH'S CLQUOCOVER D I STRI BL T I ON , LOCAL STCRMS. AND GLCEAL WEATHER SYSTEMS 
FOR USE BY THE SOVIET HYDRCMETECROLOGJ C AL SERVICE. THE INSTRUMENTATION 
CONSISTED OF TWO IDENTICAL VIDICON CAMERAS THAT WERE MOUNTED IN THE 
SATELLITE BASE AND WERE DIRECTED TOWARD THE EARTH. EACH CAMERA VIEWED A 500- 
8Y SOO-KM AREA -- ONE TO THE LEFT AND THE OTHER TO THE RIGHT OF NACIR — 

WITH A RESOLUTION QF 1,25 KM AT NADIR FRCM A SATELLITE ALTITUDE OF 600 TO 
700 KM. THE CAMERAS TOOK A 0»£-FRAME IMAGE OF THE EARTH'S CLOUD COVER WITH 
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SLIGHT OveRLAPPIKG OF SUCCeSSIVE FRAMES TO PFCVIDF CCKTIMJOUS COVERAGE. THE 
CAMERAS SWITCHED UN AUTOMATICALLY ANY TIME THE SUN WAS MCRE THAN 5 DEG ArtUVE 
THE HQRIZilN- BECAUSE THE EARTH iLLUMINATtCN VARIED SC MUCH, AUTOMATIC 
SLNSQRS ADJUSTED THE CAMERA APERTURES TO PRODUCE HIGH-QUALITY PICTURES UNUER 
A VARIETY OF ILLLMINATICN CCNDITICNS, THE IMAGE FOBmEC OY EACH VIDICON TUBE 
EITHER WAG TRANSMITTED DIRECTLY TO THE GRCUNO IF THE SATELLITE WAS IN RADII 
COrsITACT WITH EITHER OF THE TWO GROUND STATICKS IN MUSCCW OR NOVOSIEIRSK OR 
WAS RECORDED ON MAGNtTIC TAPE F CR LATER TRANSHISSICN IF THE SATELLITE WAS 
BEYOND THE ZONE CF RADIO C C M MUN I C A T I CN . THE TV IMAGES RECEIVED BY THESE 

ground stations were processfd and transmitted tc the fvdromet E nRULUG ical 

CENTER IN MOSCOW, WHERE THEY WERE ANALYZED AND USED IN VARIOUS FORECAST AND 

analysis products, the pictures were archived at the hyosqmeteorolcgical 

CENTER. THE C0SM""5 14A CAMERAS, ALTHCUGH HAVING 2.5 TIMES THE RESOLUTION OF 

THOSE CARRIED ON THE E SSA SATELLITES. CCULO NCT PH CV I OE CONTINUOUS 
OVERLAPPING GLOBAL COVERAGE AS DO THE ESSA CAMERAS OWING TO THE LOWER ORBIT 
CF THE C05MDS 144 SATELLITE (60S KM COMPARED TC 14 00 KM I . THUS, TO CLOSE THE 
GAPS IN coverage, AT LEAST TWO SATELLITES WERE REQUIRED IN THE WEATHER 
SATELLITE SYSTEM, IN ADD I T I C N , CLCUDCOVER MOSAICS WERE PRODUCED FHCM 10 OR 
MIRE INDIVIDUAL CLOUOCOVFR PICTURES AT THE H YD RC ME TE 0 BCLC6 IC AL CENTER TO 
PROVIDE A MORE COMPREHENSIVE VIEW OF GLOBAL wEATHEP SYSTEMS. SOME OF THE 
INDIVIDUAL PICTURES AND THE CLOUD MOSAICS WERE TRANSMITTED TO VARIOUS 
foreign METEOR OL CGI CAL CENTERS AS PART FF AN I NT ER NA T I CN AL METEOROLOGICAL 
DATA EXCHANGE PPCCRAM. THE UNITED STATES RECEIVED SOME OF THESE PICTURES AT 
THE NATIONAL ENVIRONMENTAL SATELLITE SERVICE (NESS) IN SUITLANO, MARYLAND, 
VIA THE ’COLD LINE* FACSIMILE LINK WITH RCSCCW. PICTURES FROM COS M US 144 
WERE TRANSMITTED TO NL SS FfiCM MARCH 2. 1R67, THPCUGH OCTOBER 25. 1967, 

INTERSPERSED WITH SOME FRCM COSMOS 156. TRANSMISSION WAS RENEWED ON DECEMBER 
23, 1967, AND CONTINUED UNTIL MARCH 16. 196S. WHEN IT IS BELIEVED THAT 

EXPERIMENT OPERATIONS WERE TERMINATED. THESE PICTURES WERE ARCHIVED AT NESS 
EUR t YR AND THEN. UNLESS CF UNUSUAL INTEREST. WERE OIsCAHOED. 

REFERENCES 

2B6, 308, SC9, 359, 417, 567, 575, 673, 700, 724, 366, AND 876. 


EXPERIMENT NAME- SCANNING HR I R NSSDC ID 67-013A-02 


EXPERIMENT PERSlNNEL 

PI - UNKNOWN SDV. ACAD. CF SCIENCES MCSCOW, USSR 

DPERATING STATUS- INCPERABLE 

DATE last usable DATA RECORDED- 031 C66 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 144 HlGH-RESOLLTION SCANNING IR RADICMETER WAS DESIGNED TO 
MAKE MEASUREMENTS OF CLOUD DISTRIBUTION AND SNOW AND ICE COVER ON THE 
CAYSIOE AND NIGHISIOE OF THE EARTH. THE RAOICMETEH MEASURED THE OUTGOING 
RADIATION FROM THE EAR TH-A TMQSPHERE SYSTEM IN THE 3- TC 12-MICRON 
AIMUSPHEKIC WINDOW. MEASUREMENTS MADE IN THIS SPECTRAL REGION PERMITTED 
CONSTRUCTION OF BRIGHTNESS PATTERNS CF THE THERMAL RELIEF AND OET ERM INAT ION 
OF EQUIVALENT RADIATION TEMPERATURES OF THE EARTH'S SURFACE AND CLOUD TOPS. 
THE INSTRUMENT WAS A NARROW-ANGLE SCANNING RADICMETER WITH AN INSTANTANEOUS 
VIEWING ANGLE OF 1.5 BY 1.5 OE G . IT WAS MOUNTED IN THE BASE OF THE SATELLITE 
IN A SEALED INSTRUMENT COMPARTMENT WITH ITS OPTICAL AXIS DIRECTED ALONG THE 
LOCAL VERTICAL AND TOWARD NADIR. THE RADICMETER MEASURED THE INTENSITY OF 
THE OUTGOING RADIATION BY CCMPARING THE EARTH'S RADIATION FLUX WITH THE 
RADIATION FLUX FRCM SPACE. EACH TYPE OF RADIATION ENTERED THE RADICMETER 
THROUGH SEPARATE WINDOWS. WHICH WERE ORIENTED IN MUTUALLY PERPENDICULAR 
DIRECTIONS. THE RADIATION FRCM THE E AR TH - A TM CSPHER £ SYSTEM FELL ON A PLANE 
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SCANNING' MIRROR THAT WAS MCI.NTED AT AN ANGLE CF 43 f)EG TO THE SATELLITE 
VELOCITY VECTOR AND SCANNED THRCLGH AN ANGLE OF PLUS CR MINUS S'!) OEG FR-iM 
NADIR. THE RADIATION WAS REFLECTED FROM THE SCANNING MIRROR THROOGF A 
STATIONARY MODULATING DISK AND FILTER WI NDC'W ENTC A PARAEOLIC MIRROR THAT 
FOCUSED THE PARALLEL BEAM THROUGH A NOVAELE MCDULATtNC DISK O IT T A 
THERMISTOR EOLOMETER. THE STATICNARY AND MCVA3LE MCDULATING DISKS PROVIDED 
THE CHANNEL SWITCHING. SENDING FIRST THE E AR TH -A TM CS PF ERE RADIATION AND THE^ 
THE SPACE RADIATION TO THE PARABOLIC MIRRCR AND FINALLY TO THE BOLCMETER. 

THE BOLOMETER CONVERTED THE RADIANT FLUX INTO VARIABLE ELECTRIC VOLTAGES (O 
TO 6 V) WHOSE FREOLENCY WAS EQUAL TO THE MCDULATCR FfiECUENCV ANO w FOS E 
MAGNITUDES WERE PROPORTIONAL TO THE DIFFERENCES IN THE RADIANT FLUX 
INTENSITIES BETWEEN EARTH AND SPACE OEVELOPEC AT THE ECLCMET ER OUTPUT. 

DURING THE MOVEMENT OF THE SCANNING MBRCR THROUGH A PLUS OR MINUS 40-DEG 
sector, line SCANNING (40 LINES/MIN) OF THE TARGET AREA WAS ACCOMPLISHED IN 
A PLANE NORMAL TC THE ORBITAL PLANE LS I NG A FORWARC ANC BACK PATH. WHILF 
SCANNING ALONG TFE FLIGHT PATH »AS PROVIDED 8Y THE RELATIVE MOTION OF THE 
SATELLITE WITH RESPECT TO THE EARTH. IN EACH SCAN. WITH THE INDICATED 
VIEWING AND SCANNING ANGLES FROM THE SATELLITE'S ORBITAL ALTITUDE. THE 
RACIOMETER RECORDED THE MEAN RAOIATICN INTENSITIES FHCM A BAND ABOUT 1100 KM 
wide WITH A RESOLUTION OF AECUT 15 KM AT NADIR TC ABOUT 34 TO 37 KM AT THE 
EDGES. THE RADIOMETER WAS CAPABLE CF MEASURING RAOIATICN TEMPERATURES WITHIN 
3 TO 3 DEG FOR TEMPERATURES ABOVE 373 DEG K AND WITHIN 7 T O 3 DEG FOR 
TEMPERATURES BELOW 373 DEG K. THE VIDEO SIGNALS WE PE AMPLIFIED AND SENT 
EITHER TO THE SATELLITE MEWCRY LMT FOR LATER TRANSMISSION OR Tj TFE 
RADIO-TELEMETRY LN I T FOR DIRECT TRANEMISSICN TC EARTH. DEPENDING ON 'WHETHER 
THE SATELLITE WAS BEYOND OR WITHIN THE ZCNE OF RADIO CCMMU N 1 CAT ION WITH A 
GROUND RECEIVING STATION, RESPECTIVELY. THE GROUND RECEIVERS RECORDED THE 
TRANSMITTED DATA IN DIGITAL FORM ON MAGNETIC TAPE AND SIMULTANEOUSLY ON 
QO-MM PHOTOGRAPHIC FILM IN THE FORM CF A BRIGHTNESS IMAGE OF THE TFERMAL 
RELIEF OF THE EA P T H- A T MOSPHERE SYSTEM. THE DATA CM MAGNETIC TAPE WERE 
PROCESSED BY COMPUTER AT THE SOVIET HYOR C MET ECROLOGI C AL CENTER ANO WERE USED 
TO PRODUCE A DIGITAL MAP OF THE EOUI VALENT RADIATICN TEMPERATURE FIELD WITH 
A SUPERPOSED GEOGRAPHIC GRID. THE PHCTGGRARilC FILM WAS DEVELOPED AND 
PROCESSED IIJTD AN IR PICTURE ALSO WITH A SUPERPOSED GRID. THE PICTURES WERE 
ARCHIVED AT THE H VOROME TH OROLUG I C A L CENTER. SOME OF TFESE PICTURES WERE 
TRANSMITTED TO VARIOUS FOREIGN ME TEOROL DG I CA L CENTERS AS PART OF AN 
OITERNAT I'UNAL METEOROLOGICAL OAIA EXCHANGE PROGRAM, TFE UNITED STATES 
RECEIVED THESE PICTURES AT THF NATIONAL EN V I RC N MENTA L SATELLITE SERVICE 
(NESSI. SUITLANO. MARYLAND, VIA THE 'COLD LINE' FACSIMILE LINK W IT F MOSCOW. 
PICTURES WERE TRANSMITTED TC NESS FROM EARLY MARCH 1967 UNTIL MID-MARCH 
1963. WHEN IT IS believed THAT EXPERIMENT OPERATIONS ENDED. THESE IR 
PICTWES WERE KEPT AT NESS FOR I YR AND THEN, UNLESS OF UNUSUAL INTEREST, 
WERE DISCARDED. 

REFERENCES 

233. 308, 25S. 37A, A16, 417, 472, 567, 575. 580. 874, ANO 375. 


EXPERIMENT NAME- ACTINCMETRIC INSTRUMENT 


NSSDC ID 67-018A-03 


EXPERIMENT PERSONNEL 

PI - UNKNOWN SDV, ACAD. CF SCIENCES MOSCOW, USSR 

OPERATING STATUS- INOPERABLE 

CATC LAST USABLE DATA RECORDED- 031668 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 144 ACTINCMETRIC EXPERIMENT WAS DESIGNED TO MEASURE (IJ THE 
OUTGOING LONGWAVE RADIATION (3 TO JO MICRONS) FRCM THE EARTH-ATMOSPHERE 
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SVSTEM, (21 THE CUTGQINC, NEAP tV. VISIBLE, AND NEAR IP SCLAR RAOIATIJN tO.J 
T^' 3 VICRPMS) REFLECTED AND 8AC KSCAT TE RED BY THE E AR T H- ATMOS PHEkE SYSTEM. 

AND (3> THE EFFECTIVE RADIATION TERPERATURE CF THE EARTH'S SURFACE AND CLOUD 

TOPS (B TU 12 MICRONS). THE I NST RUME NT AT I C N CCNSISTED OF FOUR RADICMETERS 

A PAIR _'F SCANNING. NARRFH*- ANC. L E . TWC-CHANNEL RADICMETERS AND A PAIR OF 
NONSCANNING. WIDE-ANGLE. TWC-CHANNEL RADICMETERS. THE NARROW-ANGLE I 4 HY 5 
DEG FIELD OF VIEW (FOVl) RADICMETERS MEASURLD RAEIATICN IN ALL THREE 
SPECTRAL BALDS. WHILE THE WIDE-ANGLE 1136 TO 140 DEG FCV) RADIDMETERS 
OPcRATtlU ONLY IN THE 0.3- TO 3- AND 3- TC lO-MICFON BANDS. IN THE 
NARROW-ANGLL radiometer, THE 0.3- TO 3-MICF.ON BAND WAS MEASURED IN CNE 
CHArjMEL Ai'.'D THE t- TO 12- AND 3- TC 30-MI CRTN BANDS WERE COMBINED IN THE 
SECOND CHANNEL. IN THE SECOND CHANNEL, THE TWC BANCS WERE SEPARATEE BY THE 
EXCHANGE OF CORRESPONDING FILTERS AS THE R AO I C ME T E B SCANNED IN ALTERNATE 
DIRECTIONS. THE EARTH RADIATION ENTERED THE N ARR CW -ANGLE RADIDMETCB THROUGH 
A CYLINDRICAL FAIRING CNRS-E CRYSTAL) ANC FELL ONTO A CONICAL SCANNING 
MIRROR. THE RADIATION WAS REFLECTED FR C M THE MIRROR THFOUGH A THREE-LOBEO 
ROTATING MIRROR CHOPPER THAT MODULATED TFE R AO I AT I G'J FLUX AT A FREQUENCY OF 
SO HZ. THE CHOPPER ALTERNATELY REFLECTED EARTH RADIATION AND SPACE 
RADIATION. WHICH ENTERED THROUGH A SEPARATE KRS-5 CRYSTAL WINDOW. CNTO ONE 

OF three openings in a colcr filter wheel — one filter for each spectral 

BAND. THE PARTICULAR SPECTRAL HAND THAT WAS PASSED THRCUGM THEN FELL ON AN 
off-axis PARABOLIC MIRROR THAT FOCUSED THE RADIATICN FLUX ONTO A BCLGMETRIC 
RECEIVER. PERIODIC CALIBRATION WAS MADE WHEN THE SCANNING MIRROR MOVED TO A 
RO-DCG ANGLE FROM NADIR WITH SIMULTAKEOLS TURNING CN AND VIEWING OF A 
SILICON STANDARD LAMP. THE C .3- TO J-MICPON CHANNEL DIO NOT USE THE TWO-OEAM 
SYSTEM UR FILTER SWITCHING. THE CGTPLT FRCM THE MODULATED FLOW OF RADIATION 
OM TFE aCL(3METER WAS AMPLIFIED. RECTIFIED. FILTERED. AND FED INTO THE 
RACIQ-TELEHETR Y SYSTEM OVER EIGHT CHANNELS. THE WIDE-ANGLE RADIOMETERS HAD 
IDENTICAL OPTICAL SYSTEMS FCR BCTH CHANNELS. THE EARTH RADIATION ENTERED THE 
RACIC'METER THROUGH A HEMISPHERICAL SHELL CCMFCSED CF CUARTZ OR KHS-S CRYSTAL 
WITH A COATING TEAT DETERMINED THE PASSEAND. THE RADIATICN WAS THEN 
MODULATED WITH A FREQUENCY CF 64 HZ AND FELL CN A EOLCMETRIC RECEIVER. AS IN 
THE NARROW-ANGLE RADIOMETERS. THE BOLOMETER OUTPUT WAS PROCESSED AND FED 
INTO the RADIO-TELEMETRY SYSTEM. THE WIDE-ANGLE RACICMETER WAS STANDARDIZED 
SIMULTANEOUSLY WITH THE NARRCW-ANGLE HADICMETER BY THE INPUT OF A STANDARD 
C4-HZ CALIBRATING FREQUENCY INTO THE A MF L J F I C AT I CN CIRCUIT. THE RELATIVE RMS 
MEASURING ERROR FOR BOTH TYPES CF RADICMETERS WAS AO OUT 0.5 PERCENT. TO 
PROVIDE A BACKUP CAPABILITY, ONE WIDE-ANGLE AND ENE NAFROW-ANGLE RAOjaMETER 
WERE HELD I^' RESERVE AND CCLLD HAVE BEEN ACTIVATED OS COMMAND FROM THE 
GROUND, THE ORIENTATION OF THE COSMOS 144 SATELLITE INSURED THAT TFE PRIMARY 
OPTICAL AXES OF THE RADIOMETERS WERE ORIENTED VERTICALLY DOWNWARD TOWARD 
NADIR. THE SURVEY OF THE EARTH'S SURFACE BY 6CTH RAOICvETERS WAS CARRIED OUT 
BY TFE MOTION OF THE SATELLITE RELATIVE TC THE EARTH. IN ADDITION, THE 
NARROW-ANGLE RADIOMETER SCANNED 66 DEG TC EITHER SIDE OF NADIR IN A PLANE 
NORMAL TO THE OR E I T AL PLANE BY ROCKING THE SCANNING MIRROR ABOUT TFE OPTICAL 
AXIS. THE RADIOMETERS COVERED A STRIP ABCUT 2500 KM WIDE ON THE EARTH'S 
SURFACE AND HAD A GROUND RESCLUTION CF 50 KM AT NADIR. THE DATA WERE REDUCED 
AT TFE GROUND STATIONS AND WERE TRANSMITTED IN BINARY FORM TC THE 
HYCROMETEORTLOGI CAL CENTER IN MCSCOW, WHERE THEY WERE RECORDED IN DIGITAL 
FORM ON MAGNETIC TAPE AND WERE USED TO PRODUCE VARIOUS ANALYSIS PRODUCTS 
SUCH AS EARTH- ATMOSPHERE ALBEDO CHARTS AND" K AO 1 AT I ON. T E MPER ATU RE MAPS. THE 
DATA WERE ARCHIVED AT THE H YORO ME TEOEOLOC I CA L CENTER. SOME OF THESE CHARTS 
WERE TRANSMITTED IN GRAPHICAL FCRM TC VARIOUS FOREIGN METEOROLOGICAL 
CENTERS, INCLUDING THE NATIONAL ENVIRONMENTAL SATELLITE SERVICE (NESS), 
SUITLAND. MARYLAND. THESE ACTINCMETRIC CHARTS WERE RECEIVED AT NESS VIA THE 
•COLO LINE' FACSIMILE LINK WITH MDSCCW FRCM EARLY MARCH 1Q67 TO LATE OCTOBER 
1967 AND LATE FEERUARV 1968 To MID-MARCH 1963, WHEN IT IS BELIEVED THAT 
EXPCRIHE'IT rPERAlIONS TERMINATED. THE CHARTS WERE MICRCEILMEO AND ARCHIVED 
AT TFE NATIONAL CLIMATIC CENTER INCC). ASHEVILLE, NORTH CARLONIA. 


253 



hfcFGRGNCES 





SPACECRAFT CO.'lMCiN NAME- CDSMOS NSSOC ID 6T-024A 

ALfeHNATE NAMES- KOSMOS 14<J 

CRBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 03/2 3/E 7 
APOGEE- 285.000 KM ALT 
PERIGEE- 2A5.C00 KM ALT 
PERIOD- 80.76 KIN 
INCL INAT !'■ N- At. 40 DEG 

SPACECRAFT PERSONNEL 
PM - UNKI OWN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

COStMGS 149 WAS THF THIRTEENTH RUSSIAN E KPF fi I KE NT AL METEOROLOGICAL 
SATELLITE. THL THIRD ANNOUNCED KE TE OROLCC- 1 C A L SATELLITE. AND THE THIRD 
LAUNCHED FROM THE KAPUSTIN TAl- SITE. THE SATELLITE, WHICH WAS DAS I C ALLY AM 
CRDITING 'PTICAL STATION. WAS FCUIPPED WITH U) TWC ME C lUM-RFS GLUT lUN, 
NARROW-ANGLE, TH PEE -C H ANNE L SCANNING T L L E PHD T C Mr. T E PS CPERATINO IN THE 
VISIBLE SPECTRAL REGION TO DETERMINE THE STATISTICAL VALUES Cr CLOUD FIELDS 
ANC SURFACE FORMATIONS, CLCLOT3F HEIGHTS, ANC ATKQSPHEfilC. WATER VAPOR 
CONTENT, <2> A H IGH-RE SOLU T I CN . N APR C W - A NG L£ . IR RADIEMETEfl OPERATING IN THE 
8- TO 12-MICRON WINDOW To DETERMINE SURFACE AND CLCUDTCP TEMPERATURE.:., (J) A 
PAIR OF THREE-CHANNEL, WIDF-AI!GLE RADICMETERS T DETERMINE THE RADIATIVE 
BALANCE OF THE E AR T H- A TMQ SPHERE SYSTEM, AND (4 J A TELEVISION CAMERA SYSTEM 
TO PROVIDE CLOUDCnVFR PICTURES FOR CCRRFLATICN WITH THE RADIATION DATA. THE 
SATELLITE WAS P' THE FORM CF A CCWF.D CYLINDER WITH AN ANNULAR BASE AID WAS 
6.5 M LONG and 1 .2 M IN DIAMETER. MOUNTED IN THE TCP CF THE DOMED NOSE 
SECTION UF THE SPACECRAFT WAS ONE OF THE TELEPHC TC MET E RS , WHICH SCANNED IN A 
PLANE PERPENDICULAR TO THE FLIGHT PATH. THE GTHER TE L EFHGT ‘jMCf ER WAS MOUNTED 
ON THE LEFT SIDE OF THE CYLINDRICAL CENTER SECTICN AND SCANNED ALONG THF 
FLIGHT PATH. THE TELEVISION SYSTEM WAS HCUSEO IN THE SIDE OF THE OCMEO NOSE 
SECTION AND ITS CPTICAL AXIS WAS DIRECTED PA HALLFL TO NADIR. THE RADIATION 
HALANCE SENSOR UNITS WERE ATTACHED TC BCCMS THAT T6LESCCPED OJ T FROM THE 
LOWER AND UPPER SIDES OF THE SATELLITE EASE. THE L CW E R SENSOR UNIT FACED 
NADIR, AND THE UPPER ONE VIEWED IN THE ZENITH DIRECT ICN. ALSO ATTACHED T"’ 

THE EASE. BY MEANS OF FOUR LONG BARS, WAS AN ANNULAR DYNAMIC AIR STABILIZER. 
THIS WAS THE FIRST TIME SUCH AN AEROGY P C SC CP I C SYSTEM HAD BEEN EMPLOYED FOR 
SATELLITE STABILIZATION, AND IT WAS CAPABLE CF PFOVIOING AN ORIENT ATI IN IN 
SPACE WITH AN ERROR LESS THAN 5 DEG RELATIVE TC THE THREE CQORDINATF. AXES. 
THE SATELLITE'S ORIENTATION WAS ALSO REGULATED WITH RATHER HIGH ACCURACY 
FROM THE MEASUREMENTS MADE BY THE SCIENTIFIC INSTRUMENTS THEMSELVES. THE 
ORIENTATION AND STABILIZATION SYSTEMS MADE IT POSSIBLE TO RELATE DATA TO 
GEOGRAPHICAL LOCATION WITH AN ACCURACY OF 10 TC 15 KM AT NADIR. ALL THE 
INSTRUMENTS OPERATED IN EITHER CF TWC MOOES — (1) THE 'CONTINUOUS CYCLE 
MODE* DR 12) THE 'DATA STORING MODE.' THE SATELLITE INSTRUMENTATION INCLUDED 
A PROGRAMM I.'I G AND TIMING DEVICE FCR CDNTPOLLING THE VARIOUS UNITS AND THE 


S.~V. ACAD. OF SC1EKCE5 MCSCCW, USSR 
SOU. ACAD. CF SCIENCES MOSCOW , USSR 


CTHE.R INFCPMATION 

spacecfaft wt- bod. kg 

LAUNCH CATE- 03/21/67 
CFFRATING STATUS- INOPERABLE 
DATE LAST USABLE 

CATA RECCROEO- 040767 
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TELEMETRY SYSTEM IN BOTH THE DATA STORAGE MODE AND THE CGNTINJOUS CYCLE 
MODE. THE SATELLITE TRANSMITTED DATA AT MHZ VIA AN ANTENNA MOUNTED ON THE 
UPPER SIDE OF THE SATELLITE BASE. THE TEMPERATURES OF THE VARIOUS 
INSTRUMENTS WERE MONITORED BY RESISTANCE THE fi MC MET ERS , AND THE DATA WERE 
USED TO REGULATE THE TEMPERATURE AND TO ADJUST THE RESULTS OF THE BASIC 
MEASUREMENTS. IN GENERAL. THE ECUIPMENT WORKED AS FLARNCD. HOWEVER. PROBLEMS 
WITH THE STABILIZATION SYSTEM DEVELOPED DURING THE EARLY PART OF TFE FLIGHT. 
THIS RESULTED IN SATELLITE ROLL A8CUT THE LONGITUDINAL AXIS AND. 
CONSEQUENTLY. THE AMOUNT OF DATA ACOLIREO WAS RELATIVELY LIMITED. COSMOS I 4R 
REENTERED THE EARTH'S ATMOSPHERE ON APRIL 7, 1967, AFTER 17 DAYS IN ORBIT. 

REFERENCES 

223. 355. A49, A52 . 470. 759, AND 805. 


EXPER IWtiNT 
EXPERIMENT 

NAME- THREE-CHANNEL NARRCW-ANGLE 
TELEPHOTO METERS 

PERSONNEL 

N3SDC 

ID 

67-024 A-0 1 

PI - M .S . 

MALKEVICh 

SAS-IPA 

MCSCCW* 

U.S 

.S .R. 

01 - V#l • 

SY AC Hi NO \ 

SAS-I PA 

MCSCGW, 

u*s 

.S .R. 

0 1 - L . 

ISTOM INA 

SA S-1 PA 

MOSCOW, 

u«s 

.S .R. 


OPERATING STATUS- INCPERABLE 

CATF LAST USABLE DATA RECORDED- 04C767 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 149 THREE-CHANNEL, KARRCW-ANGLE T ELE FFQTDMETE R EXPERIMENT 
WAS DESIGNED PRIMARILY TO MEASURE QUANTITATIVELY THE ANGULAR. SPATIAL, AND 
SPECTRAL PARAMETERS OF THE STRUCTURE OF CLOUD FIELDS. AEROSOLS, AND THE 
underlying SURFACE THAT DETERMINE THE RADIATION FIELD CF THE EARTH. 

SECONDARY GOALS WERE TO MEASURE REFLECTED SOLAR RADIATICN IN VARIOUS 
SECTIONS OF THE SPECTRUM IN ORDER TO DETERMINE CLDUDT CF HEIGHTS AND TO TEST 
THE FEASIBILITY CF DETERMINING THE MASS CF ATMOSPHERIC WATER VAPOR FROM 
MEASUREMENTS JN THE 0.72-MICRON WATER VAPOR ABSORPTION BAND. THE 
INSTRUMENTATION CONSISTED CF TWO THREE -CHANNEL . MEDIUM-RESOLUTION 
TELEPHOTOHETER S THAT SCANNED IN TWO MUTUALLY aRTHQGDNAL PLANES AND PRODUCED 
TWO PHOTOMETRIC PROFILES OF THE EARTH'S BRIGHTNESS FIELD IN NARROW INTERVALS 
OF THE VISIBLE SPECTRAL REGICN. THEY BOTH OPERATED IN THE INTENSITY RANGE OF 
O.S TO 70 MW/SQ CM-STFR-MICRCN. AND EACH HAD A 3-QEG FIELD OF VIEW. THE 
FIRST TELOPhOTOMETER I TF- 3A ) WAS MOUNTED CN TOP CF THE NOSE SECTION OF THE 
SATELLITE AND SCANNED PERPENDICULAR TO THE FLIGHT TRAJECTORY. IT MEASURED 
THE INTENSITY OF REFLECTED SOLAR RADIATICN IN NARRCW EANDS CENTEREO AT 0.34, 
0.47. AND 0.74 MICRON. THE SECOND TELE PHCTCMETER <TF-3E) WAS MOUNTED ON THE 
LEFT SIDE OF THE CYLINDRICAL CENTER SECTION AND SCANNED ALONG THE FLIGHT 
TRAJECTORY. IT MEASURED THE INTENSITY CF REFLECTED SOLAR RADIATION IN THE 
ABSORPTION BANOS OF WATER VAPOR (0.76 MICHCN) AND MOLECULAR OXYGEN (0.75 
MICRON) AND IN TFE COMPARISON BAND OF 0.74 MICRCN. RADIATION FIRST ENTERED 
THE TELEPHQTOMETER THROUGH A SYNTHETIC QUARTZ PRCTECTIVE CAP. WAS REFLECTED 
FROM A PLANE SCANNING MIRRCR THAT SCANNED IN A CIRCULAR MOTION. ANE PASSED 
THROUGH A PROTECTIVE TUBULAR DIAPHRAGM CCNSI STING CF 1400 BLACKENED TUBES 50 
MM LONG AND WITH A 6-MM INNER DIAMETER. THE RADIATION THEN PASSED THROUGH 
ONE OF THREE INTERFERENCE FILTERS CN TO ONE CF FCUfi OPENINGS IN A ROTATING 
PROGRAMMING DISC. THE PROGRAMMING DISC PERFORMED F CU R SUCCESSIVE OPERATIONS 

DURING THE MEASUFEMENT CYCLE (1> IT ALLOWED EACH CHANNEL TO RECORD ITS 

OWN ZERO LEVEL. (2) IT OPENED THE APERTURE FOR LCW LIGHT FLUX MEASUREMENTS 
FROM EARTH, SPACE. SUN. AND SATELLITE STABILIZER. (3) IT ALLOWED THE VIEWING 
OF A BRIGHTNESS STANDARD FOR SENSITIVITY CALIERATICN, AND 14) IT INSERTED A 
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NEUTRAL ATTENUATION FILTER F CR CCFPARISCN MEA5URLHENTS OF THE RADIATION 

it[_^xes« the radiation fluxes that (here passed through the programming disc 

APERTURE FELL ON ONE OF THREE PH CT CMLL TI PL I E RS , WHCSE CUTPUTS WERE AMPLIFIED 
AND WENT EITHER TO THE TELEMETHT SYSTEM FOR DIRECT TRANSMISSION OR TO A 

recording device, each cycle of measlrement began with the scanning mirror 

PQ 5 1 I5Q SUCH that THE OPTICAL AXES GF THE THREE CHANNELS DEVIATED FR"'M 

THE zenith OY 15 DEG. THE CYCLE CCNSISTcD OF TWO FULL REVOLUTIONS OF THE 
SCANNING MIRROR AND LASTED 3.6 SEC. COMPLETE CYCLES WERE REPEATED 
CONTINUOUSLY WHEN THE EXPERIMENT WAS IN THE DIRECT TRANSMISSION MODE. WHILE 
IN THE memory mode the cycles were separated 8Y 3-MIN INTERVALS. EACH CYCLE 
PROVIDED ICO INDIVIDUAL MEASUREMENTS OF RADIATION AT MAXIMUM SENSITIVITY ANO 
100 COMPARISON MEASUREMENTS MADE WITH THE NEUTRAL ATTENUATING FILTER. AFTER 
THE FIRST FEW CYCLES ON THE FIRST OR81 T , THE ABSOLUTE SENSITIVITY OF THE 
TELEPHOTOMETERS FELL OFF AND THEIR ZERO LEVELS BEGAN TC VARY. THE CECL INE IN 
SENSITIVITY FOR TF- 3A WAS CAUSED BY A FLASH CF SUNLIGHT OVERLOADING THE 
PHOTOMULTIPLIER. PARTICULARLY IN THE 0.7A-MICRCN CHANNEL. BY THE THIRD 
orbit, the SENSITIVITIES WERE SC DEGRADED THAT REFERENCE SIGNALS WERE NO 
LONGER RECORDED ANO DATA ON TERRESTRIAL ERIGHTNESS WERE NOT RELIABLE. ALL 
THREE CHANNELS OF TF-38. HOWEVER. PRODUCED TERRESTRIAL BRIGHTNESS PROFILES 
THROUGHOUT THE LIFE OF THE EXPERIMENT, DESPITE CCNSl DERAELE VARIATION (UP TO 
30 PERCENT) IN THE ABSOLUTE SENSITIVITY. THE ERROR IN THE MEASUREMENT OF 
A3S0L0TE TERRESTRIAL BRIGHTNESS FOR THESE CHANNELS PLUS THE 0.34- ANO 
0.74-MlCRQN CHANNELS OF TF-2A FOR CHARACTERISTIC INTENSITIES WAS LESS THAN 5 
PERCENT ANO NO MORE THAN 2 PERCENT F CR WEAK SIGNALS. THE CROSS SECTIONS OF 
THE SCANNING BANCS AT NADIR FROM AN AVERAGE SATELLITE ALTITUDE OF 265 KM 
WERE ABOUT 20 KM WIDE AND 30 KM APART. WFEN THE OPTICAL AXIS OF THE 
INSTRUMENT WAS SUFTED FROM NADIR THROUGH AN ANGLE OF MORE THAN 30 DEG. THE 
AREAS OF SUCCESSIVE SCANS OVERLAPPED AND INDEPENDENT INFORMATION WAS 
OBTAINED. THE GROUND RESOLUTION OF THE TELEPHOTC METE RS WAS 10 TO 15 KM AT 
NADIR. PROBLEMS WITH THE SATELLITE ORIENTATION AND STABILIZATION SYSTEMS 
FURTHER LIMITED THE AMOUNT CF USEFUL DATA OBTAINED. A SIMILAR EXPERIMENT WAS 
FLOWN ON COSMOS 320. 

REFERENCES 

44SI, 470. S4E, 568. 561. CI3. 616, 6 17, AND 759. 


EXPERIMENT NAME- NARROW-ANGLE IR RACICMETER NSSDC ID 67-024A-02 


EXPERIMENT PERSONNEL 


PI 

A • 

GOROOE TSKIY 

SA5-I PA 

MCSCOW* 

USSR 

OT 

- M -5 - 

MALKEVICI- 

SAS-I PA 

MCSCQW • 

USSR 

□ 1 

- E*F* 

KL IMCHUK 

SA S-I PA 

MCSCGW* 

USSR 


OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- C40767 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 149 NARROW-ANGLE IR RADICMETER EXPERIMENT WAS DESIGNED TO 
DETERMINE SURFACE AND CLOUDTCP TEMPERATURES BY MEASURING THE OUTGOING 
RADIATION IN THE 8- TO 12-MlCROK WINDOW. THE INSTRUMENTATION CONSISTED OF A 
HIGH-RESOLUTION, NARROW-ANGLE, NCNSCANNING IR RADIOMETER WITH A 2- BY 4-OEG 
FIELD OF VIEW. THE RADIOMETER WAS MOUNTED WITH ITS OPTICAL AXIS DIRECTED 
ALONG THE LOCAL VERTICAL WHEN THE SATELLITE ASSUMED ITS NORMAL ORIENTATION. 
THE RADIOMETER SCANNED THE EARTH OWING TO THE PRCGRE3SION OF THE SATELLITE 
ALONG ITS ORBITAL PATH. THE MAIN COMPONENTS CF THE RACIOMETER WERE (X> A 
PARABOLIC MIRROR WITH A 30-MM FOCAL LENGTH, (2» A CHOPPER, (3) AN 
INTERFERENCE FILTER. (4) A 1- BY 4-M M BOLOMETER PLATFORM, (S) A THERMISTOR. 
ANO (6) BLINDS. RADIATION FROM EARTH ANO SPACE ENTERING THE RADIOMETER WAS 
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combined br THE MIRROR* MDDLLATED BY THE CHOPPER, PASSED THROUGH TEE 
INTERFERENCE FILTER. AND FCCUSEO ON THE EOLOyETER, THE SIGNAL WAS AMPLIFIED 
AND SENT EITHER TO THE TELEMETRY SYSTEM FOR DIRECT TRANSMISSION OR TO A 
RECOROING DEVICE. A THEKMISTCR *AS MCUNTED ON THE RAOICMETER CASING TO 
DETERMINE THE INSTRUMENT TEMPERATURE. WHICH ALLOWED THE DATA TO BE CORRECTED 
BASED ON THE TEMPERATURE DEPENDENCE CF THE RADIOMETER SENSITIVITY. BLINDS 
with a set of diaphragms in front cf the lenses were used to reduce the 

EFFECT OF LATERAL EXPOSURE. IN THE CCNTINUCUS CYCLE MCCE, THE RADICMETER HAD 
A 4-SEC CYCLE OBSERVING PERIOD WITH CONTINUOUS REPETITIONS. WHILE IN THE 
MEMORY MODE THE CBSERVATION INTERVAL WAS 6 SEC WITH A 3-MIN PAUSE. DURING 
THE LATTER PART OF THE FLIGHT, THE STABILITY OF THE INSTRUMENT ZERO LEVEL 
WAS TESTED AS THE SATELLITE ROTATED ABOUT ITS LONGITUDINAL AXIS. WHEN THE 
OPTICAL AXIS OF THE RADIOMETER »AS IN THE PLANE CF THE LOCAL HORIZCN, 
RADIATION FROM SPACE REACHED BOTH INPUTS AND WAS USED AS A ZERO REFERENCE 
SIGNAL IN MOST OF THE MEASUREMENTS. THE INSTRUMENT ZEFC WAS STABLE AND 
REMAINED AT ITS CALIBRATION VALUE. LABCRATCRY CALIERATICN INDICATED THAT THE 
RADIOMETER WAS CAPABLE OF MEASURING RADIATION TEMPERATURES WITH AN ERROR OF 
NO MORE THAN I OEG FOR 250 TO 320 DEG K AND 2 TO J DEG FOR 200 TO 2SO DEG K. 
THE RATHER HIGH SPATIAL RESCLUTICN OF THE RADICMETER (10 TO 15 KM AT NADIR)- 
MADE IT POSSIBLE TO OBSERVE THE DETAILS CF THE THERMAL STRUCTURE OF THE 
CLOUD COVER AND IQ ESTIMATE THE PROBLEMS INVCLVED IN DETERMINING THE 
TEMPERATURE OF THE UNDERLYING SURFACE. THIS HIGH ACCURACY ALSU MADE IT 
POSSIBLE TO DETERMINE THE CCNTRIBUTICN OF THE AEFQSOL COMPONENT TO THE 
TRANSFORMATION CF THE THERMAL RADIATION EMITTED FRCM THE EARTH'S SURFACE AND 
THE LOWER LAYER CF THE ATMOSPHERE. THE RADIOMETER WORKED AS PLANNED. 

HOWEVER, AFTER A FEW DAYS IN ORgIT. PROBLEMS WITH THE SATELLITE 
STABILIZATION CAUSED THE SATELLITE TC ROLL ABOUT ITS LONGITUDINAL AXIS AND 
LIMITED THE AMOUNT OF USEFUL DATA ACOUIRED, 

REFERENCES 

449. 468, 469. 470. 5£3. AND 613. 


EXPERIMENT NAME— T rfj EE-CHAMNEL WIDE-ANGLE RADICMETERS NSSDC ID 67-024A-03 


EXPERIMENT PERSONNEL 

PI — G .P . FARAPANDVA SAS — IPA MCSCOW. USSR 

01 - a .P . KOZVREV SAS-IPA MCSCOW, USSR 

01 - E.F. KLIMCHUK SAS-IPA MCSCOW, USSR 

01 — A.I. PASHKOV SAS-IPA MCSCOW. USSR 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- C40767 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 149 THREE-CHANNEL WIDE-ANGLE RADICMETER EXPERIMENT WAS 
DESIGNED TO DETERMINE THE GLOBAL DISTRIBUTION OF THE BALANCE BETWEEN 
INCOMING SOLAR RADIATION AND OU’TGCING TERRESTRIAL AND REFLECTED SDLAR 
RADIATION, THE I NS TRUMENTA T I CN CONSISTED OF TWC TH RE E-CH ANNEL WIDE-ANGLE 
< lao DEG) RADIOMETERS THAT WERE PLACED IN SPECIAL CONTAINERS TO PROVIDE 
OPTICAL AND THERMAL ISOLATICN FRCM THE SATELLITE. THEY WERE MOUNTED ON 
TELESCOPING BOOMS THAT EXTENDED FROM OFFCSITE SIDES OF THE SATELLITE EASE. 
WITH ONE DIRECTED TOWARD THE ZENITH AND THE CTHEP TOWARD NADIR. EACH 
RADIOMETER CONTAINED THREE RADIATION T HEPMOC CUPLES . WHICH MEASURED THE TOTAL 
RADIATION FLUX IN THE SHORTWAVE <0.3 TO 3 Ml CRCNS) . NEAH-IR (0.8 TO 3 
MICRONS), At-;D LONGWAVE (3 TC 30 MICRONS) SPECTRAL BANOS. EACH RADIATION 
THERMOCOUPLE. IN TURN, CONSISTED OF A XENON-FILLED BALLOCN THAT WAS COVERED 
BY A HEMISPHERICAL FILTER, WITH A RADIATION RECEIVING AREA AND THE 
THERMOPILES MOUNTED BELOW ON A LEAD BASE. THE FILTERS DETERMINED THE 
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PASSBANO FOR EACH CHANNEL A UVIQL— GLASS FILTER F3 R THE SHORTWAVE CHANNELt 

A N3 . 2 IR GLASS FILTER FUR THE NEAH-IR CHANNEL. AND A NO, 5 CRYSTAL FILTER 
FOR THE LONGWAVE CHANNEL, THE RADIATION RECEIVING AREA WAS DIVIDED INTO TWO 

SECT IONS THE INNER AND CLTER AREAS. THE INNER AREA WAS DISC— SHAPED. WAS 

COATED WITH BLACK AND WHITE PAINT. AND WAS ATTACHED TC THE HOT THERMOPILE 
JUNCTIONS. THE OLTER AREA WAS ANNULAR. WAS ALSO COATED WITH BLACK AND WHITE 
PAINT. BUT WAS ATTACHED TO THE CCLD THERMOPILE JUNCTICNS. PLATINUM 
RESISTANCE THERMCMETERS WERE LOCATED NEAR THE COLD JUNCTIONS AND 
HEMISPHERICAL FILTERS TO MCMTOR THEIR TEMPERATURES. THE EARTH-ORIENTED 
RADIOMETER MEASURED SOLAR RADIATION IN THE LCNGWAVE AND SHORTWAVE CHANNELS 
AND SPACE RAOIAT ICN OR CHANNEL NOISE IN THE NEAR-IP CHANNEL. THE 
EARTH-ORIENTED UNIT. HOWEVER. DIO NOT REMAIN IN THE PLANNED ORIENTATION. 
INSTEAD, THE OPTICAL AXES OF THE RADIOMETERS WERE DIRECTED AT AN ANGLE TO 
THE HORIZON AND measured THE SUM OF FLUXES FRCM E“TH THE SATELLITE BODY AND 
THE EARTH, during THE INITIAL PHASE CF THE FLIGHT. WHEN THE SATELLITE WAS 
OPERATED IN AN ORIENTED STATE. IHE SCLAR FLUX MEASUREMENTS' WERE USED TO 
ESTIMATE THE EFFICIENCY AND RELIABILITY CF THE DATA FRCM THE E ART H— "iR I EN T ED 
RADIOMETER AND TO DETERMINE THE SATELLITE ORIENT AT IQN WITH RESPECT TO THE 
SUN. AFTER SATELLITE ROLL HAD DEVELOPED AND THE ORIENTATION SYSTEM WAS 
DISCONNECTED. HOWEVER, THE ZENITH-ORIENTED RADIOMETER RECEIVED RADIATION 
FROM ZENITH TO NADIR DURING CNE ROTATION DF THE SATELLITE AND MEASURED THE 
REJ.ECTEO SOLAR, INCIDENT SOLAR. OUTGOING TERRESTRIAL THERMAL. AND SPACE 
RADIATION. THE SENSITIVITY OF THE SHORTWAVE AND LONGWAVE CHANNELS IN THIS 
RADIOMETER DECREASED GRADUALLY BY 4-0 PERCENT DURING THE FIRST 10 DAYS OF THE 
MISSION. THE RADIOMETER RESCLUTION WAS SUCH THAT AT NADIR THE RADICMETEH 
AVERAGED THE RADIATION BEING EMITTED FRCM A CIRCULAR AREA OF lOO KM RADIUS. 
IN THE CONTINUOUS CYCLE {DIRECT TR ANSM I SS I CN ) MODE, DATA WERE OBTAINED OVER 
A 4-SEC OBSERVING PERIOD WITH CCNTINUOUS REPETITIONS, WHILE IN THE MEMORY 
(DELAYED TRANSMISSION) MODE THE OBSERVING PERIOD WAS 3 SEC LONG WITH A 3-M IN 
PAUSE. OWING TC THE PROBLEM CF SATELLITE ROTATICN. THE VOLUME OF DATA 
ACQUIRED WAS SMALL BUT WAS CONSIDERED TO BE QUITE RELIABLE. RESULTS 
INDICATED THAT T FE RAOIATICN BALANCE DURING DAYTIME FCfi OPTIMAL SOLAR 
ELEVATIONS VARIEC IN THE RANGE C.5 TC 0.7 CAL/SQ CM-MIN. A SIMILAR 
EXPERIMENT WAS FLOWN ON CUSMC3 320* 

REFERENCES 

425. 449. AND 470, 


EXPERIMENT NAME- TV CAMERA SYSTEM 


N5SDC ID 67-C24A-04 


EXPERIMENT PERSONNEL 

PI - UNKNOWN SAS-IPA MCSCOW. USSR 

OPERATING status- INOPERABLE 

CATE LAST USABLE DATA RECORDED- C40767 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 149 TV CAMERA SYSTEM PROVIDED CLGUDCCVEfi AND EARTH PICTURES 
FOR use IN ANALYSIS OF THE VARIOUS MEASURED QUANTITIES OF THE RADIATION 
FIELD OF THE EARTH-ATMOSPHERE SYSTEM OBTAINED BY THE CTHER T HREE 'EXP ER IMENTS 
II.E., A THREE-CHANNEL TELEPHO TC ME TE R AND A NARRCW-ANCLE AND A WIDE-ANGLE IR 
RADIOMETER), THE CAMERA, WHICH WAS MCUNTEO IK THE LOWER SIDE OF THE DOMED 
NOSE section, had its OPTICAL AXIS DIRECTED ALONG KAOIR AND PRODUCED 
TELEVlSIEiM PICTURES WITH A 30-DEG FIELD CF VIEW AT NADIR. AT THE SAME TIME. 
THE CAMERA GAVE A PICTURE OF THE TRANSITION ZONE BETWEEN THE EARTH'S 
ATMOSPHERE AND SPACE IN FOUR OIRECTICNS, THIS ALLOWED VISUAL CONTROL OF THE 
SATELLITE'S ORIEKTATICN. THE SYSTEM WORKED AS PLANKED. HCW EV ER . SPACECRAFT 
STABILIZATION PROBLEMS LIMITED THE AMOUNT OF USEFUL DATA COLLECTED. 
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REFERENCES 


449, AND 470. 




SPACECRAFT COMMCN NAME- COSMOS 156 NSSDC ID 67-039A 

ALTERNATE NAMES- KOSMOS 156 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCF DATE- 04/2 £/6 7 
APOGEE- 63S.OOO KM ALT 
PERIGEE- 593.000 KM ALT 
PERIOD- 96.96 MIN 
INCLINATION- 8 1.17 DEG 

SPACECRAFT PERSONNEL 
PM - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

COSMOS 156 WAS THE FOURTH ANNOUNCED RUSSIAN ME T 6 CROLDG IC AL SATELLITE 
and the second INTERIM OPERATIONAL WEATHER SATELLITE IN THE EXPERIMENTAL 
•METEOR* SYSTEM. IT WAS ALSC THE SECCND LAUNCH OF A SEMI-OPERATIONAL WEATHER 
SATELLITE FROM TFE PLESETSK SITE INTO A NEAR-POLAR. NEAR-CIRCULAR ORBIT. 
UNLIKE The U.S, LEATHER SATELLITES. HOWEVER. THE ORBIT WAS PRQGRAOE I NOT 
SUN- SYNCHRONOUS) BECAUSE, AS A RESULT OF GEOGRAPHIC LIMITATIONS, A 
RETROGRADE ORBIT WAS NOT PCSSI0LE. COSMOS 156 WAS CRBITED TO TEST. IN A 
SEMI-OPERATIONAL MODE. ME TEOROL CG I CAL INSTRUMENTS CESIGNEO FOR OBTAINING 
images OF CLOUD COVER, SNOW COVER. AND ICE FIELDS ON THE DAY AND NIGHT SIDES 
OF THE EARTH AND FOR MEASURING FLUXES OF CUTGCING RADIATION REFLECTED AND 
RADIATED BY THE EAR TH- A TMOSPHE RE SYSTEM. THIS INST RU MENT AT IGN CONS 1ST ED OF 
(1) TWO VIOICON CAMERAS FOR DAYTIME CLCUDCOVER PICTURES, 12) A 
HIGH-RESOLUTION SCANNING IR RADIOMETER FCR NIGHTTIME AND DAYTIME IMAGING OF 
THE earth AND CLOUDS. AND (3) AN ARRAY OF NARROW- AND WIDE-ANGLE RADIOMETERS 
COVERING THE 0.3- TO 3 . 8- TO 1 2- , AND 3- TO 30-MlCRCN CHANNELS FOR 
MEASURING THE INTENSITY OF RADIATION REFLECTED FROM TFE CLOUDS AND OCEANS, 
THE SURFACE TEMPERATURES OF THE EARTH AND CLOUD TOPS. AND THE TOTAL FLUX OF 
THERMAL ENERGY FROM THE E AR TH-A TMOSPIC HE SYSTEM INTO SPACE, RESPECTIVELY. 

THE SATELLITE WAS IN THE FCRM OF A LARGE CYLINDRICAL CAPSULE, 5 M LONG AND 
1.5 M IN DIAMETER. TWO LARGE SOLAR CELL PAI«LS OF FOUR SEGMENTS EACH WERE 
DEPLOYED FROM OPPOSITE SIDES OF THE CYLINDER AFTER SATELLITE SEPARATION FROM 
THE LAUNCH VEHICLE. THE SOLAR PANELS WERE ROTATED TO CONSTANTLY FACE THE SUN 
DURING SATELLITE DAYTIME BY MEANS OF A' SUN SENSOR-CONTROLLED DRIVE MECHANISM 
FITTED IN THE TOP END OF THE CENTER BODY, THE METECROLCG ICAL INSTRUMENTS, A 
magnetometer, 465— MHZ RADIO ANTENNAS, AND ORBITAL CONTROL DEVICES WERE 
HOUSED IN A HERMETICALLY SEALED CYLINDER LOCATED ON TFE BART HW ARD- FACI NG END 
OF THE CYLINDRICAL SATELLITE BODY. THE SATELLITE WAS TRIAXIALLY STABILIZED 
BY A SERIES OF INERTIAL FLYWHEELS. DRIVEN BY ELECTRIC MOTORS, WHOSE KINETIC 
ENERGY WAS DAMPENED BY TORQLES PRODUCED BY ELECTROMAGNETS INTERACTING WITH 
THE EARTH*S MAGNETIC FIELD. COSMOS 156 WAS ORIENTED BY EARTH SENSORS WITH 
ONE OF ITS AXES DIRECTED EARTHWARD ALONG THE LOCAL VERTICAL. A SECCND 
ORIENTED ALONG TFE ORBITAL VELOCITY VECTOR, AND A THIRD ORIENTED 
PERPENDICULAR TO THE ORBITAL PLANE. THIS ORIENTATtCN ENSURED THAT THE 


SOV. ACAD. OF SCIENCES MOSCOW, USSR 
SOV. ACAD. OF SCIENCES MOSCOW, USSR 


OTHER INFORMATION 

SPACECRAFT WT- UNKNOWN KG 
LAUNCH CATE- 04/27/67 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

CATA RECORDED- 082667 
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OPTICAL AXES OF THE INSTRUMENTS WERE CCNSTANTLV DIRECTED VERTICALLY 
earthward along nadir. WHEN TWO OF THE 'METEOR* SYSTEM SATELLITES WERE IN 
OPERATION AT THE SAME TIME IN NEAR-POLAR ORbITS AND WITH SUITABLE 
Q j f p S IN THE LONGITUDES OF THE ASCENDING NCDES • DATA COULD BE RECEIVED 

FROM ONE-HALF THE EARTH'S SURFACE IN A 2A-HR PERIOD- IT IS BELIEVED THAT THE 
SATELLITE ENDED CPERATICNS IN LATE AUGUST 1967, AS INDICATED BY THE 
TERMINATION OF DATA TRANSMISSION TO THE UNITED STATES VIA THE 'COLD LINE* 
FACSIMILE LINK WITH MOSCOW. 

REFERENCES 

22S. 225t 3CE. 32A. 349« 353. 355. 359. AS2. 575. 700* 718. 772, 830. 

S5E. AND S76. 


EXPERIMENT NAME- DUAL VIDICON CAMERAS NSSDC ID 67-039A-01 


EXPERIMENT PERSONNEL 

pj _ UNKNOWN SO V. ACAD. CF SCIENCES MCSCOW » USSR 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 082667 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 156 DUAL VIDICCN CAMERA EXPERIMENT WAS DESIGNED 10 TEST THE 
CAPABILITY OF RUSSIAN WEATHER SATELLITES TO PROVIDE DAYTIME PICTURES OF THE 
EARTH'S CLOUDCOVER- DISTRIBUTION. LOCAL STCRMS. AND GLCEAL WEATHER SYSTEMS 
FOR USE BY THE SOVIET H YDRC METE C ROLOGI C AL SERVICE. THE INSTRUMENTATION 
CONSISTED OF TWO IDENTICAL VIDICCN CAMERAS THAT WERE MOUNTED IN THE 
SATELLITE BASE AND WERE DIRECTED TOWARD THE EARTH. EACH CAMERA VIEWED A 500- 
BY 500-KM AREA -- ONE TO THE LEFT AND THE CTHER TJ THE RIGHT OF NADIR — 

WITH A RESOLUTION OF 1.25 KM AT NADIR FKCM A SATELLITE ALTITUDE OF 600 To 
700 KM. THE CAMERAS TOOK A CI^-FRAME IMAGE OF THE EARTH'S CLOUD COVER WITH 
SLIGHT OVERLAPPING OF SUCCESSIVE FRAMES TO PROVIDE CONTINUOUS COVERAGE. THE 
CAMERAS SWITCHED ON AUTOMATICALLY ANY TIME THE SUN WAS MORE THAN 5 DEG ABOVE 
THE HORIZON. BECAUSE THE EARTH ILLUMINATION VARIED SC MUCH. AUTOMATIC 
SENSORS ADJUSTED THE CAMERA APERTURES TO PRODUCE HIGH-QUALITY PICTURES UNDER 
A VARIETY OF ILLUMINATION CCNDITIQNS. THE IMAGE FORMED BY E.ACH VIDICON TUBE 
EITHER WAS TRANSMITTED DIRECTLY TO THE GROUND IF THE SATELLITE WAS IN RADIO 
CONTACT WITH ONE OF TWO GROUND STATIONS OR WAS HECCHOED CN MAGNETIC TAPE FOR 
LATER TRANSMISSION IF THE SATELLITE WAS BEY3ND THE ZONE OF RADIO 
COMMLW ICATIQN. THE TV IMAGES RECEIVED DY Tt-e SF GROUND STATIONS WERE 
PROCESSED AND TRANSMITTED TO THE HYDRO HE TEOROLCG IC AL CENTER IN MOSCOW, WHERE 
THEY WERE ANALYZED AND USED IN VARIOUS FORECAST AND ANALYSIS PRODUCTS. THE 
PICTURES WERE ARCHIVED AT THE H YDROMET E CROLQGI C AL CENTER. THE COSMCS 156 
CAMERAS, ALTHOUGH HAVING 2.5 TIMES THE HESCLUTICN CF THOSE CARRIED ON THE 
ESSA SATELLITES, COULD NOT PROVIDE CCNTINUCUS CV6RLAPF ING GLOBAL CCVERAGE AS 
DU THE ESSA CAMERAS OWING TO THE LOWER ORBIT OF THE CCSMQS 156 SATELLITE 
1614 KM COMPARED TO 1400 KMJ. THLS, TO CLOSE THE GAPS IN COVERAGE, AT LEAST 
TWO satellites were required in THE WEATHER SATELLITE SYSTEM. IN ADDITION, 
CLOUDCOVER MOSAICS WERE PRCDUCED FROM 10 OR MORE INDIVIDUAL CLOUDCOVER 
PICTURES AT THE HYDROMETEOROLOGICAL CENTER TC PROVIDE A MORE COMPREHENSIVE 
VIEW OF GLOBAL WEATHER SYSTEMS. SCME OF THE INDIVIDUAL PICTURES AND THE 
CLOUD MOSAICS WERE TRANSMITTED TO VARIOUS FOREIGN MET ECRCl.QG IC AL CENTERS AS 
PART OF AN INTERNATIONAL ME TEOR CLOGI CAL DATA EXCHANGE PROGRAM. THE UNITED 
STATES RECEIVED SOME OF THESE PICTURES AT THE NATIONAL ENVIRONMENTAL 
SATELLITE SERVICE (NESSI IN SUI TLAND , MARYLAND. VIA THE 'COLD LINE* 

FACSIMILE LINK WITH MOSCOW. THE EXPERIMENT APPEARED TC HAVE A SHORT USEFUL 
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LIFE AS PICTURES HERE TRANSHTTTEO TO NESS FOR CNLV A MONTHS — FROM LATE 
APRIL TO LATE AUGUST 1967 AT WHICH TIME THE EXPERIMENT IS 0ELIEVEO TO HAVE 
TERMINATED OPERATIONS. THESE PICTURES WERE ARCHIVED AT NESS FDR 1 YR AND 
THEN. UNLESS OF UNUSUAL INTEREST, WERE DISCARDED. 

REFERENCES 

286. 308. AI8, 567, 575. 678, 700, AND 876. 


EXPERIMENT NAME- SCANNING HRIR 


NSSDC ID 67-039A-02 


EXPERIMENT PERSONNEL 

P* “ UNKNOWN SOV. ACAO. CF SCIENCES MOSCOW, USSR 

OPERATING STATUS- INCPERA8LE 

CATE LAST USABLE DATA RECORDED- C82667 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 156 H IGM-RE SCLLT 1 ON SCANNING IR RAOICMETER WAS DESIGNED TO 
MAKE MEASUREMENTS OF CLOUD DISTRIBUTION AND SNOW AND ICE COVER ON THE 
CAYSIOE AND NIGHISIDE DF THE EARTH. THE RAOICMETER MEASURED -THE OUTGOING 
RADIATIDN FROM THE EARTH-ATMOSPHERE SYSTEM IN THE 8- TO 12-MICRON 
ATMOSPHERIC WINDOW. MEASUREMENTS MADE IN THIS SPECTRAL REGION PERMITTED 
CONSTRUCTION OF BRIGHTNESS PATTERNS OF THE THERMAL RELIEF AND DETERMINATION 
OF EQUIVALENT RADIATION TEMPERATURES OF THE EARTH'S SURFACE AND CLOUD TOPS. 
THE INSTRUMENT WAS A NARROW-ANGLE SCANNING RADIOMETER WITH AN INSTANTANEOUS 
VIEWING ANGLE OF 1.5 BY 1.5 OEG . IT WAS MOUNTED IN THE BASE OF THE SATELLITE 
IN A SEALED INSTRUMENT COMPARTMENT WITH ITS OPTICAL AXIS DIRECTED ALONG THE 
LOCAL VERTICAL AND TOWARD NADIR. THE RADIOMETER MEASURED THE INTENSITY OF 
THE OUTGOING RADIATION BY CCNPARING THE EARTH'S RAOIATICN FLUX WITH THE 
RADIATION FLUX FROM SPACE. EACH TYPE OF RADIATION ENTERED THE RAOICMETER 
THROUGH SEPARATE WINDOWS. WHICH WERE ORIENTED IN MUTUALLY PERPENDICULAR 
DIRECTIONS. THE RADIATION FROM THE E AR TH-A TMOSPHERE SYSTEM FELL ON' A PLANE 
SCANNING MIRROR THAT WAS MOUNTED AT AN ANGLE OF 45 DEG TO THE SATELLITE 
VELOCITY VECTOR AND SCANNED THROUGH AN ANGLE DF PLUS CP MINUS SO DEG FROM 
NACIR. THE RADIATION WAS REFLECTED FROM THE SCANNING MIRROR THROUGH A 
STATIONARY MODULATING DISK AND FILTER WINDOW CNTC A PARABOLIC MIRROR THAT 
FOCUSED THE PARALLEL BEAM THROUGH A MOVABLE MCDULATI NC- DISK ONTO A 
THERMISTOR BOLOMETER. THE STATICNARY AND MOVABLE MODULATING DISKS PROVIDED 
THE CHANNEL SWITCHING, SENDING FIRST THE E AR TH-AT MOS PHERE RADIATION AND THEN 
THE SPACE RAOIATICN TO THE PARABOLIC MIRROR AND FINALLY TO THE BOLOMETER. 

THE BOLOMETER CONVERTED THE RADIANT FLUX INTO VARIABLE ELECTRIC VOLTAGES 10 
TO 6 V ) WHOSE FREQUENCY WAS EQUAL TO THE MODULATOR FREQUENCY AND WHOSE 
MAGNITUDES WERE PROPORTIONAL TO THE DIFFERENCES IN THE RADIANT FLUX 
INTENSITIES BETWEEN EARTH AND SPACE DEVELOPED AT THE BOLOMETER OUTPUT, 

DURING THE MOVEMENT OF THE SCANNING MIRRCR THROUGH A PLUS OR MINUS 40-DEG 
SECTOR. LINE SCANNING 140 LINES2M1N) OF THE TARGET AREA WAS ACCOMPLISHED IN 
A PLANE NORMAL TD THE ORBITAL PLANE USING A FORWARD AND BACK PATH. WHILE 
SCANNING ALONG THE FLIGHT PATH WAS PROVIDED BY THE RELATIVE MOTION OF THE 
SATELLITE WITH RESPECT TO THE EARTH. IN EACH SCAN. WITH THE INDICATED 
VIEWING AND SCANNING ANGLES FROM THE SATELLITE'S ORBITAL ALTITUDE. THE 
RADIOMETER RECORDED THE MEAN RADIATION INTENSITIES FRCM A BAND ABOUT I 100 KM 
WIDE WITH A RESOLUTION OF ABOUT 15 KM AT NADIR TC ABOUT 24 TO 27 KM AT THE 
EDGES. THE RADIOMETER WAS CAPABLE CF MEASURING RADIATICN TEMPERATURES WITHIN 
2 TO 3 DEG FOR TEMPERATURES ABOVE 273 DEG K AND WITHIN 7 TO 8 DEG FOR 
TEMPERATURES BELOW 273 DEG K. THE VIDEO SIGNALS WERE AMPLIFIED AND SENT 
EITHER TO THE SATELLITE MEMORY UNIT FOR LATER TRANSMISSION OR TO THE 
RADIOTELEMETRY UNIT FOR DIRECT TRANSMISSICN TO EARTH. DEPENDING ON WHETHER 
tHE SATELLITE WAS BEYOND OR WITHIN THC ZCNE OF RADIO COMMUNICATION WITH A 
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GROUND RECEIVING STATION. RESPECTIVELY. THE GBCUNO RECEIVERS RECORDED THE 
TRANSMITTED DATA IN DIGITAL FORM ON MAGNETIC TAPE AND S I MULT AN EnUSLY CN 
eO-MM PHOTOGRAPHIC FILM IN THE! FCPM IT A BRIGHTNESS IMAGE OF THE TEERMAL 
RELIEF OF THE EARTH-ATMOSPHERE SYSTEM. THE DATA CN MAGNETIC TAPE WERE 
PROCESSED BY COMPUTER AT THE SOVIET HY DK C MET ECfiOLOGI C AL CENTER AND WERE USED 
TO PR.tOUCE A DIGITAL MAP OF THE EQUIVALENT HADIATICN TEMPERATURE FIELD WITH 
A SUPERPOSED GEOGRAPHIC GRID. THE PHCTCGKAPHIC FILM WAS DEVELOPED AND 
PROCESSED INTO AN IR PICTURE ALSO WI TH A SUPERPOSED GRID. THE PICTURES WERE 
archived at the FYDROMETEORQLOG IC AL CENTER. SCME OF THESE PICTURES WERE 
TRANSMITTED TO VARIOUS FOREIGN METEOROLOGICAL CENTERS AS PART OF AN 
INTERNATIONAL METEOROLOGICAL DATA EXCHANGE PROGRAM. TFE UNITED STATES 
RECEIVED THESE PICTURES AT THE NATIONAL ENVIRONMENTAL SATELLITE SERVICE 
(NESS), SUITLANO, MARYLAND. VIA THE 'COLD LINE' FACSIMILE LINK WITH MOSCOW. 
PICTURES WERE TRANSMITTED TC NESS FRCM EARLY MAY UNTIL LATE AUGUST 1967. 

WHEN IT IS BELIEVED THE E XPERI MENT OPERATIONS TERMINATED. THESE IR PICTURES 
WERE KEPT AT NESS FOR I YR AND IHEN. UNLESS OF UNUSUAL INTEREST, WERE 
Cl 3CARDED. 

REFERENCES 

3Ce. 567, S7E, 580. AND 876. 


EXPERIMENT NAME- ACTINCHETRtC INSTRUMENT 


NS5DC ID 67-039A-03 


experiment PERSONNEL 

pt - UNKNOWN SOV. ACAD. CF SCIENCES MGSCOW, USSR 

CPERATING STATUS- INCPERABLE 

CATE LAST USABLE DATA RECORDED- 082667 

EXPERIMENT BRIEF DESCRIPTION 

THE CUSMOS IS6 ACTINCMETRIC EXPERIMENT WAS DESIGNED TO MEASURE (1) THE 
OUTGOING LONGWAVE RADIATION (3 TO 30 MICRONS) FRCM THE EARTH-ATMOSPHERE 
SYSTEM, 12) The cutgoing near UV, visible, and NEAR IR solar RADIATION 10.3 
TO 3 MICRUNS) REFLECTED AND BAC KSCAT TE RED BY THE EARTH-ATMOSPHERE SYSTEM, 

AND (3) THE EFFECTIVE RADIATION TEMPERATURE OF THE EARTH'S SURFACE AND CLOUD 
TOPS (8 TO 12 MICRONS). THE INSTRUMENTATION CONSISTED CF FOUR RAOICMETERS — 
A PAIR OF SCANNING* NARROW-ANG LE , TWO-CHANNEL RAOICMETERS AND A PAIR OF 
NONSCANNING. WIDE-ANGLE, TWC-CHANNEL RAOICMETERS. THE NARROW-ANGLE ( 4 BY 5 
DEG FIELD OF VIEW (FOV)) RADIOMETERS MEASURED RACIATICN IN ALL THREE 
SPECTRAL BANDS, WHILE THE WIDE-ANGLE (136 TO 140 DEG FCV) RADIOMETERS 
OPERATED ONLY IN THE 0.3- TC 3- AND 3- TC 30-MICRON BANDS. IN THE 
NARROW-ANGLE RADIOMETER, THE 0.3- TO 3-MICRON BAND WAS MEASURED IN ONE 
CHANNEL AND THE E- TO 12- AND 3- TO 30-MICRDN BANOS WERE COMBINED IN THE 
SECOND CHANNEL. IN THE SECOND CHANNEL, THE TWO BANDS WERE SEPARATED BY THE 
EXCHANGE OF CORRESPONDING FILTERS AS THE RAOICMETEB SCANNED IN ALTERNATE 
OIRECTILNS, THE EARTH RADIATION ENTERED THE NARRCW-ANGLE RADIOMETER THROUGH 
A CYLINDRICAL FAIRING ( KRS-5 CRYSTAL) AND FELL CNTC A CCNICAL SCANNING 
MIRROR. THE RADIATION WAS REFLECTED FRCM THE MIRFQR THROUGH A THREE-LOaEQ 
ROTATING MIRROR CHOPPER THAT MODULATED TNE RADIATICN FLUX AT A FREQUENCY OF 
80 HZ, THE CHOPPER ALTERNATELY REFLECTED EARTH RADIATICN AND SPACE 
RADIATION. WHICH ENTERED THROUGH A SEPARATE KRS-5 CRYSTAL WINDOW, ONTO ONE 
OF TWEE OPENINGS IN A CDLCB FILTER WHEEL — ONE FILTER FOR EACH SPECTRAL 
BAND. THE PARTICULAR SPECTRAL BAND THAT WAS PASSED TMRCUGH THEN FELL ON AN 
OFF-AXIS PARABOLIC MIRROR THAT FOCUSED THE RADIATICN FLUX ONTO A BOLDMETRIC 
RECEIVER. PERIODIC CALIBRATICN WAS MADE WHEN THE SCANNING MIRROR MOVED TO A 
90-OEG angle from NADIR WITH SI MULTA f>£ OUS TURNING CN AND VIEWING OF A 
SILICON STANDARD LAMP. THE 0.3- TD 3-MICPCN CHANNEL DID NOT USE THE TWO-BEAM 
SYSTEM OR FILTER SWITCHING. THE CUTPUT FRCM THE HOCJJLATEO FLOW OF RADIATION 
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ON ThE BQLDHETER iiAS AMPLIFIED. RECTIFIED. FILTERED. A SO FED INTO THE 
RAOin-TELEMFTR V JTSTEM OVER EIGHT CHANNELS. THE WIDE-ANGLE HADIOMETERS HAD 
IDENTICAL OPTICAL SYSTEMS F CR 8CTH CHANNELS. THE EARTH RADIATION ENTERED THE 
RADIOMETER THRDUCH A HEMISPHERICAL SHELL CCMFOSED CF CUASTZ OR KRS-S CRYSTAL 
WITH A COATING THAT DETERMINED THE PASSBANO. THE RADIATION WAS THEN 
MODULATED WITH A FREQUENCY OF 6A HZ AND FELL ON A BOLCMETRIC RECEIVER. AS IN 
THE NARROW-ANGLE RADIOMETERS. THE BOLOMETER OUTPUT WAS PROCESSED AND FED 
INTO THE RADIO-TELEMETRY SYSTEM. THE WIDE-ANGLE RADIOMETER WAS STANDARDIZED 
SIMULTANEOUSLY WITH THE NARROW-ANGLE RADIOMETER BY THE INPUT OF A STANDARD 
E4-HZ CALIBRATING FREQUENCY INTC THE A MFLI FI C AT I C N CIRCUIT, THE RELATIVE RMS 
MEASURING ERROR FOR BOTH TYPES CF RADIOMETERS WAS ABOUT 0.5 PERCENT. TO 
PROVIDE A BACKUP CAPABILITY. ONE WIDE-ANGLE AND CNE NARROW-ANGLE RADIOMETER 
WERE HELD IN RESERVE AND C C LLD HAVE BEEN ACTIVATED ON COMMAND FROM THE 
GROUND. THE ORIENTATION OF THE COSMOS 156 SATELLITE INSURED THAT THE PRIMARY 
OPTICAL AXES OF THE RADIOMETERS WERE ORIENTED VERTICALLY DOWNWARD TOWARD 
NADIR. THE SURVEY OF THE EARTH’S SURFACE BY BOTH RADICMETERS WAS CARRIED OUT 
BY T HI MOTION OF THE SATELLITE RELATIVE TO THE EARTH. IN ADDITION. THE 
NARROW-ANGLE RADIOMETER SCANNED 66 DEG TO EITHER SIDE OF NADIR IN A PLANE 
NORMAL TD THE ORBITAL PLANE BY ROCKING THE SCANNING MIRROR ABOUT THE OPTICAL 
AXIS. THE RADIOMETERS COVERED A STRIP ABOUT 2500 KM WIDE ON THE EARTH'S 
SURFACE AND HAD A GROUND RESOLUTION OF 50 KM AT NADIR. THE DATA WERE REDUCED 
AT THE GROUND STATIONS AND WERE TRANSMITTED IN BINARY FORM TO THE 
HYORDMETEOROLOGI CAL CENTER IN MOSCOW. WHERE THEY WERE RECORDED IN DIGITAL 
FORM ON MAGNETIC TAPE AND WERE L SEO TO PRODUCE VARIOUS ANALYSIS PRODUCTS 
SUCH AS EARTH- ATMOSPHERE ALBEDO CHARTS AND RADIATION TEMPERATURE MAPS. THE 
data were ARCHIVED AT THE HYDROMETEOROLOGICAL CENTER. SCME OF THESE CHARTS 
WERE TRANSMITTED IN GRAPHICAL FCHM TC VARIOUS FOREIGN METEOROLOGICAL 
CENTERS. INCLUDING THE NATIONAL ENVIRONMENTAL SATELLITE SERVICE I NESS). 
SUITLAND. MARYLAND. THESE ACTINCMETRIC CHARTS WERE RECEIVED AT NESS VIA THE 
■COLO LINE* FACSIMILE LINK WITH MOSCOW FRCM MAY 1967 UNTIL LATE AUGUST 1967 
WHEN IT IS BELIEVED THE EXPERIMENT OFERATICNS TERMINATED. THE CHARTS WERE 
MICROFILMED AND ARCHIVED AT THE NATIONAL CLIMATIC CENTER ( NCC) . ASHEVILLE, 
NORTH CAROLINA. 

REFERENCES 

308. 351. 57S. AND 876. 




SPACECRAFT COMMON NAME- COSMOS 164 NSSDC ID 67-102A 

ALTERNATE NAMES- KOSMDS 1 E4 

OTHER INFORMATION 

SPACECRAFT WT- UNKNOWN KG 
LAUNCH CATE- 10/24/67 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 052368 


SPACECRAFT PERSONNEL 

PM - UNKNOWN SOV. ACAD. CF SCIENCES MOSCOW. USSR 

PS - UNKNOWN SOV. ACAD. OF SCIENCES MOSCOW. USSR 


ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 10/25/67 
APOGEE- 638.000 KM ALT 
PERIGEE- 600.000 KM ALT 
PERIOD- 97.16 MIN 
INCLINATION- 8 1.19 DEG 
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SPACECRAFT BRIEF DESCRIPTION 

COSMOS 164 WAS THE FIFTH ANNOUNCED RUSSIAN MET ECFOLOGl CAL SATELLITE 
AND THE THIRD INTERIM OPERATIONAL WEATHER SATELLITE IN THE EXPERIMENTAL 
•METEOR* SYSTEM. IT WAS ALSO THE THIRD LAUNCH OF A S E M I -QPER AT ION AL WEATHER 
SATELLITE FROM THE PLESETSK SITE INTO A NEAR-POLAR. NEAR-CIRCULAR ORBIT. 
UNLIKE the U.S. WEATHER SATELLITES. HOWEVER. THE ORBIT WAS PROGRADE (NOT 
SUN- SYNCHRONOUS) BECAUSE. AS A RESULT OF GEOGRAPHIC LIMITATIONS. A 
RETROGRADE ORBIT WAS NOT POSSIBLE. CCSMOS 184 WAS ORBITED TO TEST, IN A 
SEN! [-OPERATIONAL MODE, METEOROLOGICAL INSTRUMENTS DESIGNED FOR OBTAINING 
IMAGES OF CLOUD COVER. SNOW COVER. A^D ICE FIELDS ON THE DAY AND NIGHT SIDES 
OF THE EARTH AND FOR MEASURING FLUXES OF OUTGOING RAO I AT ION REFLECTED AND 
RADIATED BY THE EAR TH- A TMO SPHE RE SYSTEM. THIS I NST RJ MENT AT I CN CONSISTED OF 
«1> TWO VIDICON CAMERAS FOR DAYTIME CLCUDCOVER PICTURES. 13) A 
HIGH-RESOLUTION SCANNING IR RADIOMETER FOR NIGHTTIME AND DAYTIME IMAGING OF 
THE EARTH AND CLOUDS, AND (3) AN ARRAY CF NARROW- AND WIDE-ANGLE RADIOMETERS 
COVERING the 0.3- 70 3-, 8- TO I3-. AND 3- TO 30-MICFCN CHANNELS FOR 

MEASURING THE INTENSITY OF RADIATION REFLECTED FFOM THE CLOUDS AND OCEANS, 
THE surface TEMPERATURES OF THE EARTH AND CLOUD TOPS, AND THE TOTAL FLUX OF 
THERMAL ENERGY FROM THE E ARTH- A T MOSPHE RE SYSTEM INTO SPACE, RESPECTIVELY. 

THE SATELLITE WAS IN THE FORM OF A LARGE CYLINDRICAL CAPSULE. 5 M LONG AND 
1.5 M IN DIAMETER. TWO LARGE SOLAR CELL PANELS OF FOUR SEGMENTS EACH WERE 
DEPLOYED FROM OPPOSITE SIDES OF THE CYLINDER AFTER SATELLITE SEPARATION FROM 
THE LAUNCH VEHICLE. THE SOLAR PANELS WERE ROTATED TO CONSTANTLY FACE THE SUN 
DURING satellite DAYTIME BY MEANS OF A SUN SENSOR-CONTROLLED DRIVE MECHANISM 
FITTED IN THE TOP END OF THE CENTER BODY. THE METE CRGLCG IC AL INSTRUMENTS. A 
MAGNETOMETER, 4GE-MH2 RADIO ANTENNAS, AND ORBITAL CONTROL DEVICES WERE 
HOUSED IN A HERMETICALLY SEALED CYLINDER LOCATED ON THE E ART HW ARO- F AC ING END 
OF THE cylindrical SATELLITE BODY. THE SATELLITE WAS TBI AXIALLY STABILIZED 
BY A SERIES OF INERTIAL FLYWHEELS. DRIVEN BY ELECTRIC MOTORS. WHOSE KINETIC 
ENERGY WAS DAMPENED BY TORGLES PRODUCED BY ELECTROMAGNETS INTERACTING WITH 
THE EARTH'S MAGNETIC FIELD. COSMOS ISA WAS ORIENTED BY EARTH SENSORS WITH 
ONE OF ITS AXES DIRECTED EARTHWARD ALONG THE LOCAL VERTICAL. A SECOND 
ORIENTED ALONG TEE ORBITAL VELOCITY VECTOR. ANC A THIRD ORIENTED 
PERPENDICULAR TO THE ORBITAL PLANE. THIS ORIENTATICN ENSURED THAT THE 
OPTICAL AXES OF THE INSTRUMENTS WERE CONSTANTLY DIRECTED EARTHWARD. WHEN TWO 
OF TFE •METEOR* SYSTEM SATELLITES WERE IN OPERATION AT THE SAME TIME IN 
NEAR-POLAR ORBITE AND WITH SUITABLE DIFFERENCES IN THE LONGITUDES OF THE 
ASCENDING NODES. DATA COULD BE RECEIVED FRCM ONE-HALF THE EARTH'S SURFACE IN 
A 24-HR PERIOD. IT IS BELIEVED THAT THE SATELLITE ENDED OPERATIONS IN MAY 
IRcB. AS INDICATED BY THE TERMINATION OF DATA TRANSMISSIONS TO THE UNITED 
STATES VIA THE 'COLD LINE* FACSIMILE LINK WITH MCSCOW. 

REFERENCES 

213. 223. 225. 308. SEG. 452, 700. 713. 772, AND 830. 


EXPERIMENT NAME- DUAL VIDICON CAMERAS 


NSSDC ID 67-102A-01 


EXPERIMENT PERSONNEL 

PI - UNKNOWN SOV. ACAD. OF SCIENCES MCSCOW, USSR 

OPERATING STATUS- INCPERA8LE 

CATE LAST USABLE DATA RECORDED- 052368 

EXPERIMENT BRIEF DESCRIPTION 

the cosmos IB4 dual VIOICCN camera experiment WAS designed to TEST THE 
CAPABILITY OF RUSSIAN WEATHER SATELLITES TO PROVIDE DAYTIME PICTURES OF THE 
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EARTH’S CLOUDCOVER DISTRIBUTION# LOCAL STCRMS, AND GLC6AL WEATHeH SYSTEMS 
FOR USE BY THE SOVIET H YDR C ME TE CROLOGI C AL SERVICE. THE INSTRUMENTATION 
CONSISTED OF TWO IDENTICAL VtDlCCN CAMERAS THAT MERE MCUNTED IN THE 
SATELLITE BASE AND WERE DIRECTED TQWARO THE EARTH. EACH CAMERA VIEWED A 500- 
BY 500-KM AREA -- ONE 70 THE LEFT AND THE OTHER TO THE RIGHT OF NADIR — 

WITH A RESOLUTION OF 1.25 KM AT NADIR FRCM A SATELLITE ALTITUDE OF 600 TO 
700 KM. THE CAMERAS TOOK A ONE-FRAME IMAGE OF THE EARTH’S CLOUD COVER WITH 
SLIGHT OVERLAPPING OF SUCCESSIVE FRAMES TO PROVIDE CONTINUOUS COVERAGE. THE 
CAMERAS SWITCHED ON AUTOMATICALLY ANY TIME THE SUN WAS MORE THAN 5 DEG ABOVE 
THE HORIZON. BECAUSE THE EARTH ILLUMINATION VARIED SC MUCH# AUTOMATIC 
SENSORS ADJUSTED THE CAMERA APERTURES TO PRODUCE HIGH-OUALITY PICTURES UNDER 
A VARIETY OF ILLUMINATION CONDITIONS. THE IMAGE FORMED BY EACH VIDICON TUBE 
EITHER WAS TRANSMITTED DIRECTLY TO THE GROUND IF THE SATELLITE WAS IN RADIO 
CONTACT WITH TWO GROUND STATIONS OR WAS RECOfiOEO ON MAGNETIC TAPE FOR LATER 
TRANSMISSION IF IHE SATELLITE WAS BEYOND THE ZCNE CF RADIO COMMUNICATION. 

THE TV IMAGES RECEIVED BY THESE GROUND STATICNS WERE PROCESSED AND 
TRANSMITTED TO THE HYDROMETEOROLOGICAL CENTER IN MOSCOW. WHERE THEY WERE 
ANALYZED AND USED IN VARIOUS FORECAST AND ANAUYStS PRODUCTS. THE PICTURES 
WERE ARCHIVED AT THE H YDROMETE OR OUOG IC AL CENTER. THE COSMOS IBA CAMERAS. 
AUTHOUGH HAVING J.5 TIMES THE RESOLUTICN OF THOSE CARRIED ON THE ESSA 
SATELLITES, COULD NOT PROVIDE CONTINUOUS CVE RLAPPI NG CLOBAL COVERAGE AS DO 
THE ESSA CAMERAS OWING TO THE LOWER ORBIT OF THE CC3MCS 184 SATELLITE 1619 
KM COMPARED TO 1400 KM > . THUS. TO CLOSE THE GAPS IN CCVEHAGE, AT LEAST TWO 
SATELLITES WERE REQUIRED IN THE WEATHER SATELLITE SYSTEM. IN ADDITION. 
CLOUDCOVER MOSAICS WERE PRODUCED FROM 10 OR MORE INDIVIDUAL CLOUDCOVER 
PICTURES AT THE HYOROHETEOROLDG ICAL CENTER TC PROVIDE A MORE COMPREHENSIVE 
VIEW OF GLOBAL WEATHER SYSTEMS. SOME OF THE INDIVIDUAL PICTURES ANC THE 
CLOUD MOSAICS WERE TRANSMITTED TO VARIOUS FOREIGN MET ECHOLOG ICAL CENTERS AS 
PART OF AN INTERNATIONAL METEOROLOGICAL DATA EXCHANGE PROGRAM. THE UNITED 
STATES RECEIVED SOME OF THESE PICTURES AT THE NATIONAL ENVIRONMENTAL 
SATELLITE SERVICE (NESS) IN SUITLAND. HAHYLANO, VIA THE ’COLD LINE’ 

FACSIMILE LINK WITH MOSCOW. PICTURES WERE RECEIVED AT NESS FROM NOVEMBER 2. 
1967, UNTIL FEBRLARY 23. 1966, AND AGAIN FROM MARCH 16 UNTIL MAY 23, 1968, 

WHEN THE EXPERIMENT IS BELIEICD TO HAVE TERMINATED OPERATIONS. THESE 
PICTURES WERE KEPT AT NESS-FOR 1 YR AND THEN, UNLESS OF UNUSUAL INTEREST, 
WERE DISCARDED. 

REFERENCES 

213, 266, 3C8, 359, 567, 678, 700, AMJ 866. 


EXPERIMENT NAME- SCANNING HRIR 


NSSOC ID 67-102A-02 


EXPERIMENT PERSONNEL 

PI - UNKNOWN SOW. ACAD. CF SCIENCES MCSCCW, USSR 

OPERATING STATUS- INOPERABLE 

CATE last usable DATA RECORDED- 052366 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 184 HIGH-RESOLUTION SCANNING IR RADIOMETER WAS DESIGNED TO 
MAKE MEASUREMENTS OF CLOUD DISTRIBUTION AND SNOW AND ICE COVER ON THE 
CAYS IDE AND NIGHTSIDE OF THE EARTH. THE RADIOMETER MEASURED THE OUTGOING 
RADIATION FROM THE EARTH-ATMOSPHERE SYSTEM IN THE 8- TO 12-MICHON 
ATMOSPHERIC WINDOW. MEASUREMENTS MADE IN THIS SPECTRAL REGION PERMITTED 
CONSTRUCTION OF BRIGHTNESS PATTERNS OF THE THERMAL RELIEF AND DETERMINATION 
OF EQUIVALENT RADIATION TEMPERATURES OF THE EARTH’S SURFACE AND CLOUD TOPS. 
THE instrument WAS A NARROW-ANGLE SCANNING RADIOMETER WITH AN INSTANTANEOUS 
VIEWING ANGLE OF 1.5 BY l.S DEG. IT WAS MOUNTED IN THE BASE OF THE SATELLITE 
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IN A SEALED INSTRUMENT COMPARTMENT WITH ITS CPTICAL AXIS DIRECTED ALONG THE 
LOCAL VERTICAL AND TOWARD NADIR. THE RADIC*eTER MEASURED THE INTENSITY OF 
THE OUTGOING RADIATION BY CCMPARING THE EARTH'S RACIATICN FLUX WITH THE 
RADIATION FLUX F FOM SPACE. EACH TYPE OF RADIATION ENTERED THE RADIOMETER 
THROUGH SEPARATE WINDOWS. WHICH WERE ORIENTED IN MUTUALLY PERPENO I CUL AR 
DIRECTIONS. THE RADIATION FROM THE E AR TH -ATM CSPHERE SYSTEM FELL ON A PLANE 
SCANNING MIRROR THAT WAS MOCNTEO AT AN ANGLE CF 45 DEG TO THE SATELLITE 
velocity VECTOR AND SCANNED THRCUCH AN ANGLE CF PLUS CR MINUS 50 DEG FROM 
NADIR. THE radiation WAS REFLECTED FROM THE SCANNING MIRROR THROUGH A 
stationary modulating disk and filter WiNDCW CNTC a PARABOLIC MIRROR THAT 
FOCUSED THE PARALLEL REAM THROUGH A MOVABLE MODULATING DISK ONTO A 
thermistor OOLOMETER. the ETATICNARY and movable modulating DISKS PROVIDED 
THE CHANNEL SWITCHING. SENDING FIRST THE E AR TH-ATM CS PNERE RADIATION AND THEN 
THE SPACE RADIATION TO THE PARABOLIC MIRROR AND FINALLY TO THE BOLOMETER. 

THE bolometer CONVERTED THE RADIANT FLUX INTO VARIABLE ELECTRIC VOLTAGES (0 
TO G V) WHOSE frequency WAS EQUAL TO THE MODULATOR FREGUENCY AND WKOSE 
MAGNITUDES WERE PROPORTIONAL TO THE DIFFERENCES IN THE RADIANT FLUX 
INTENSITIES BETWEEN EARTH AND SPACE OEVELOPEO AT THE EOLCMETER OUTPUT. 

DURING THE MOVEMENT OF THE SCANNING MIRRCfi THROUGH A PLUS OR MINUS 40-OEG 
SECTOR. LINE SCANNING (40 LINES/MIN) OF THE TARGET AREA WAS ACCOMPLISHED IN 
A PLANE NORMAL TC THE ORBITAL PLANE USING A FORWARD ANC BACK PATH. WHILE 
SCANNING ALONG THE FLIGHT PATH HAS PROVIDED BY THE RELATIVE MOTION OF THE 
SATELLITE WITH RESPECT TO THE EARTH. IN EACH SCAN. WITH THE INDICATED 
VIEWING AND SCANNING ANGLES FROM THE SATELLITE'S ORBITAL ALTITUDE. THE 
RADIOMETER RECORDED THE MEAN RADIATION INTENSITIES FRCM A SAND ABOUT IIOO KM 
WIDE WITH A RESOLUTION OF ABOUT IS KM AT NADIR TC ABOUT 24 TO 27 KM AT THE 
EDGES. THE RADIOMETER WAS CAPABLE CF MEASURING RADIATICN TEMPERATURES WITHIN 
2 TO J DEG FOR TEMPERATURES ABOVE 273 DEG K AND WITHIN 7 TO 8 DEG FOR 
TEMPERATURES BELCW 273 DEG K. THE VIDEO SIGNALS WERE AMPLIFIED AND SENT 
EITHER TO THE SATELLITE MEMORY LNI T FOR LATER THANSMISSICN OR TO THE 
RADIO- TELEMETRY LNIT FOR DIRECT TRANSMISSION TC EARTH. DEPENDING ON WHETHER 
THE SATELLITE WAS BEYOND OR WITHIN THE ZONE OF RADIO CCMMU NI CAT ION WITH A 
GROUND RECEIVING STATION. RESPECTIVELY. THE GROUND RECEIVERS RECORDED THE 
TRANSMITTED DATA IN DIGITAL FORM ON MAGNETIC TAPE AND SIMULTANEOUSLY ON 
8Q-MM PHOTOGRAPHIC FILM IN THE FORM CF A BRIGHTNESS IMAGE OF THE TFERMAL 
RELIEF OF THE EARTH-ATMOSPHERE SYSTEM. THE DATA CN MAGNETIC TAPE WERE 
PROCESSED BY COMPUTER AT THE SOVIET HYDRC WET E C ROLOGl C AU CENTER AND WERE USED 
TO PRODUCE A DIGITAL MAP OF THE EQUIVALENT RADIATICN TEMPERATURE FIELD WITH 
A SUPERPOSED GEOGRAPHIC GRID. THE PHCTOGRAPHIC FILM WAS DEVELOPED AND 
PROCESSED INTO AN IR PICTURE ALSO WITH A SUPERPOSED GRID. THE PICTURES WERE 
ARCHIVED AT THE H YDROME TE CR CLOG I C AL CENTER. SOME OF THESE PICTURES WERE 
TRA^Svl ITTED TO VARIOUS FOREIGN ME TE DRO LCGI C AL CENTERS AS PART OF AN 
INTERNATIONAL METEOROLOGICAL DAIA EXCHANGE PROGRAM. THE UNITED STATES 
RECEIVED THESE PICTURES AT THE NATIONAL ENVI F CKMENTAL SATELLITE SERVICE 
(NESS). SUITLAND. MARYLAND, VIA THE 'COLD LINE* FACSIMILE LINK WITH MOSCOW. 
PICTURES WERE TRANSMITTED TC NESS FRCM EARLY NOVEMBER 1967 UNTIL LATE MAY 
1968. THESE IR PICTURES WERE KEPT AT NESS FOR 1 Yfl AND THEN, UNLESS OF 
UNUSUAL INTEREST, WERE DISCARDED. IT IS BELIEVED THAT THE EXPERIMENT 
TERMINATED OPERATIONS IN MAY 1968. 

REFERENCES 

226, 308, 3E9, S67. S80, AND 874. 


EXPERIMENT NAME- ACTINOMETRIC INSTRUMENT 


NSSDC ID 67-102A-03 


EXPERIMENT PERSONNEL 

PI - UNKNOWN SOV. ACAD. CF SCIENCES MOSCOW, USSR 
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OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 052368 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS lEA ACTINCMETRIC EXPERIMENT WAS DESIGNED TO MEASURE (1) THE 
OUTGOING LONGWAVE RADIATION (3 70 30 MICRCNS) FRCM THE E ART H-AT MQS PHERE 

SVSTEM. 12) THE CUTGOING NEAR UV. VISIBLE. AND NEAR IB SOLAR RADIATION (0.3 
TO 3 MICRONS) REFLECTED AND SAC KSCAT T£ RED BY THE EARTH-ATMOSPHERE SYSTEM, 

AND (3) THE EFFECTIVE RADIATION TEMPERATURE CF THE EARTH’S SURFACE AND O.DUO 
TOPS (a TO 12 MICRONS). THE INSTRUMENTATION CONSISTED OF FOUR RADIOMETERS — 
A PAIR OF SCANNING. N ARR 0 W- ANG LE . TWO-CHANNEL HAOICMETERS AND A PAIR OF 
N0N3CAMNING, WIDE-ANGLE, TWC— CHANNEL RADICMETEfiS. THE NARROW-ANGLE (4 BY S 
DEC FIELD OF VIE* (FOV)) RADIOMETERS MEASURED RACIATICN IN ALL THREE 
SPECTRAL SANDS, *HILE THE WIDE-ANGLE (136 TO 140 DEG FOV) RADIOMETERS 
OPERATED ONLY IN THE 0.3- TO 3- AND 3- TO 30-MICSaN BANDS. IN THE 
NARROW-ANGLE RADIOMETER, THE 0.3- TO 3-MICRON BAND WAS MEASURED IN ONE 
CHANNEL AND THE E- 70 12- AND 3- TO 30-MICRON BANDS WERE COMBINED IN THE 

SECOND CHANNEL. IN THE SECOND CHANNEL, THE TWC SANDS WERE SEPARATED BY THE 
EXCHANGE OF CORRESPONDING FILTERS AS THE RADIOMETER SCANNED IN ALTERNATE 
DIHECTIDNS. THE EARTH RADIATION ENTERED THE NAHHCW-ANCLE RADIOMETER THROUGH 
A CYLINDRICAL FAIRING IKR3-5 CRYSTAL) AND FELL ONTO A CONICAL SCANNING 
MIRROR. THE RADIATION WAS REFLECTED FRCM THE MIRROR THROUGH A THREE-LOBED 
ROTATING MIRROR CHOPPER THAT MODULATED THE RADIATION FLUX AT A FREQUENCY OF 
80 HZ, THE CHOPPER ALTERNATELY REFLECTED EARTH RADIATION AND SPACE 
RADIATION. WHICH ENTERED THROUGH A SEPARATE KRS-5 CRYSTAL WINDOW, ONTO ONE 

OF TI-REE OPENINGS IN A COLOR FILTER IlHEEL ONE FILTER FOR EACH SPECTRAL 

BAND. THE PARTICULAR SPECTRAL EANO THAT WAS PASSED THROUGH THEN FELL ON AN 
OFF-AXIS PARABOLIC MIRROR THAT FOCUSED THE RADIATICN FLUX ONTO A BOLOMETRIC 
RECEIVER. PERIODIC CALIBRATION »AS MADE WHEN THE SCANNING MIRROR MOVED TO A 
90-DEG ANGLE FROM NADIR WITH SIMULTANEQLS TURNING CN AND VIEWING OF A 
SILICON STANDARD LAMP. THE C.3- TO 3-MlCRCN CHANNEL DID NOT USE THE TWO-BEAM 
SYSTEM OR FILTER SWITCHING. THE OUTPUT FROM THE MODULATED FLOW OF RADIATION 
ON THE BOLOMETER WAS AMPLIFIED. RECTIFIED. FILTERED. AND FED INTO THE 
RADIO-TELEMETRY SYSTEM OVER EIGHT CHANNELS. THE W1 C!E- ANGLE RADIOMETERS HAD 
IDENTICAL OPTICAL SYSTEMS FCR BOTH CHANNELS. THE EARTH RADIATION ENTERED THE 
RACIDMETEf^ THROUGH A HEMISPHERICAL SHELL CCMFOSEO CF QUARTZ OR KRS-5 CRVST/W. 
WITH A COATING THAT DETERMINED THE PASSEAND. THE RADIATION WAS THEN 
MODULATED WITH A FREQUENCY OF 64 HZ AND FELL CN A BOLOMETRIC RECEIVER. AS IN 
THE NARROW-ANGLE RADIOMETERS. THE BOLOMETER OUTPUT WAS PROCESSED AND FED 
INTO THE RADIO-TELEMETRY SYSTEM, THE WIOE-ANGLE RADIOMETER W (e STANDAROIZEO 
SIMULTANEOUSLY WITH THE NARROW-ANGLE RADIOMETER BY THE INPUT OF A STANDARD 
64-HZ CALIBRATING FREQUENCY INTO THE A MP L I FI C AT I CN CIRCUIT, THE RELATIVE RMS 
MEASURING ERROR FOR BOTH TYPES CF RADI CMETERS WAS ABOUT 0.5 PERCENT. TO 
PROVIDE A BACKUP CAPABILITY, ONE WIDE-ANGLE AND CNE NARROW-ANGLE RADIOMETER 
WERE HELD IN RESERVE AND COULD HAVE BEEN ACTIVATED ON COMMAND FROM THE 
GROUND. THE ORIENTATION OF THF COSMOS 184 SATELLITE INSURED THAT THE PRIMARY 
OPTICAL AXES OF THE RADIOMETERS WERE ORIENTED VERTICALLY DOWNWARD TOWARD 
NADIR. THE SURVEY OF THE EARTH'S SURFACE BY BOTH HAOICMETERS WAS CARRIED OUT 
BY TIC MOTION OF THE SATELLITE RELATIVE TO THE EARTH. IN ADDITION. THE 
NARROW-ANGLE RADIOMETER SCANNED 66 DEG TC EITHER SIDE OF NADIR IN A PLANE 
NORMAL TO THE OREITAL PLANE BY ROCKIIG THE SCANNING MIRROR ABOUT TFE OPTICAL 
AXIS. THE RADIOMETERS COVERED A STRIP ABOUT 2500 KM WIDE ON THE EARTH'S 
SURFACE AND HAD A GROUND RESOLUTION CF SO KM AT NADIR. THE DATA WERE REDUCED 
AT THE GHCUND STATIONS AND WERE TRANSMITTED IN BINARY FORM TO THE 
HYOROMETEOROLDGI CAL CENTER IN MOSCOW, WHERE THEY WERE RECORDED IN DIGITAL 
FORM ON MAGNETIC TAPE AND WEI^ USED TO PRODUCE VARIOUS ANALYSIS PRODUCTS 
SUCH AS EARTH-ATMOSPHERE ALBEDO CHARTS AND RADIATION TEMPERATURE MAPS. THE 
DATA WERE ARCHIVED AT THE H YDRO METECHOLCG I CAL CENTER. SCME OF THESE CHARTS 
WERE TRANSMITTED IN GRAPHICAL FORM TC VARIOUS FOREIGN METEOHaL OGIC AL CENTERS 
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IMCLUDING THE NATIONAL ENVIRONMENTAL SATELLITE SERVICE (NESS). SUITLANO. 
MARYLAND. THESE ACTINOMETRIC CHARTS HEBE RECEIVED AT NESS VIA THE "COLD 
LINE* FACSIMILE LINK WITH MOSCOW FROM NOVEMaER 1967 TO LATE MAY 1968. THE 
CHARTS WERE MICJiOFILMED AND ARCHIVED AT THE NATIONAL CLIMATIC CENTER (NCC). 
ASHEVILLE, NORTH CAROLINA. IT IS BELIEVED THAT EXPERIMENT OPERATIONS 
TERMINATED IN MAY 1968. 

PEFEPENCes 

228, 308, AND 359. 


• *4i«**WW«»«**«4i«*** *«««*# ***«««>** A* 


SPACECRAFT COMMON NAME- COSMOS 206 NSS DC ID 68-0 19A 

alternate NAMES- KOSMOS 206 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 03/26/68 
APOGEE- 640.000 KM ALT 
PERIGEE- 598.000 KM ALT 
PERIOD- 97.08 MIN 
INCLINATION- 8 1.23 DEG 

SPACECRAFT PERSONNEL 
PM - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

COSMOS 206 WAS THE SIXTH ANNOUNCED RUSSIAN MET ECFOLOGl CAL SATELLITE 
AND THE FOURTH INTERIM OPERATIONAL WEATHER SATELLITE IK THE EXPERIMENTAL 
•METEOR* SYSTEM. IT WAS ALSC THE FOURTH LAUNCH OF A S E M l-OPERAT ION «_ WEATHER 
SATELLITE FROM TFE PLESETSK SITE INTO A NEAR-PQLflH, NEAR-C IRQJL AH ORBIT. 
UNLIKE U.S. WEATHER SATELLITES. HOWEVER, THE ORBIT WAS PBOGRAOE (NOT 
SUN- SYNCHRONOUS) BECAUSE, AS A RESULT OF GEOGRAPHIC LIMITATIONS, A 
RETROGRADE ORBIT WAS NOT PCSSI6LE. COSMCS 206 WAS ORBITED TO TEST, IN A 
SEMI-DPERATIONAL MODE, ME TE CfiOLCG I C AC INSTRUMENTS DESIGNED FOR OBTAINING 
IMAGES OF CLOUD COVER, SNOW COVER. AND ICE FIELDS CN THE DAY AND NIGHT SIDES 
OF THE EARTH AND FOR MEASURING FLUXES OF (SUTCOING RADIATION REFLECTED AND 
RADIATED BY THE EAR TH- A TMO SPUE RE SYSTEM. THIS INSTRUMENTATION CONSISTED OF 
(1) TWO VIOICON CAMERAS FOR DAYTIME CLOUDCCVER PICTURES, (2) A 
HIGH-RESOLUTION SCANNING IR RADIOMETER FOR NIGHTTIME AND DAYTIME IMAGING OF 
THE EARTH AND CLOUDS, AND (3) AN ARRAY OF NARROW- AND WIDE-ANGLE RADIOMETERS 
COVERING THE 0.3- TO 3, 8- TO 1 2- , AND 3- TO 30-MI CRCN CHANNELS FOR 
MEASURING THE INTENSITY OF RADIATION REFLECTED FROM THE CLOUDS AND OCEANS, 
THE SURFACE TEMPERATURES OF THE EARTH AND CLOUD TOPS 4 AND THE TOTAL FLUX OF 
THERMAL ENERGY FFCM THE EAR TH-A TMOSPHE RE SYSTEM INTO SPACE, RESPECTIVELY. 

THE SATELLITE WAS IN THE FCRM OF A LARGE CYLINDRICAL CAPSULE, 5 M LONG AND 
l.S M IN DIAMETER. TWO LARGE SOLAR CELL PANELS OF FOUR SEGMENTS EACH WERE 
DEPLOYED FROM OPPOSITE SIDES OF THE CYLINDER AFTER SATELLITE SEPARATION FROM 
THE LAUNCH VEHICLE. THE SOLAR PANELS WERE ROTATED TO CONSTANTLY FACE THE SUN 
DURING SATELLITE DAYTIME BY HBAhS OF A SUN SENSDR-CONTROLL ED DRIVE MECHANISM 
FITTED IN THE TOP END OF THE CENTER BODY. THE METE CROL CGI CAL INSTRUMENTS. A 
MAGNETOMETER, 46 S-MHZ RADIO ANTENNAS, AND ORBITAL CONTROL DEVICES WERE 
HOUSED IN A COMPLEX, SMALLER, HERMETICALLY SEALED CYLINDER LOCATED ON THE 
EARTHWARD-FACING END OF THE CYLINDRICAL SATELUIT^/ BODY. THE SATELLITE WAS 


SOV. ACAD. CF SCIENCES MCSCOW, USSR 
SOV. ACAD. OF SCIENCES MCSCOW, USSR 


OTHER INFCPMATION 

SPACECRAFT WT- UNKNOWN KG 
LAUNCH CATE- 03/14/63 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 050668 
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TRIAXIALLV STA6ILIZED BY A SERIES CF INERTIAL FLYIKhEELS. DRIVEN BY ELECTRIC 
MOTORS* WHOSE KINETIC ENERGY WAS DAMPENED BY TCROOES PRODUCED BY 
ELECTROMAGNETS INTERACTING WITH THE EARTH*S MAGNETIC FIELD. COSMOS 206 WAS 
ORIENTED BY EARTH SENSORS WITH CNE OF ITS AXES DIRECTED EARTHWARD ALONG THE 
LOCAL VERTICAL, A SECOND ORIENTED ALCNG THE CRSITAL VELOCITY VECTOR# AND A 
THIRD ORIENTED PERPENDICULAR TO THE ORBITAL PLANE. THIS ORIENTATION ENSURED 
THAT THE OPTICAL AXES OF THE INSTRUMENTS WERE CONSTANTLY DIRECTED EARTHWARD. 
WHEN TWO OF THE •METEOR* SYSTEM SATELLITES WERE IN OPERATION AT THE SAME 
TIME IN NEAR-POLAR ORBITS AND WITH SUITABLE DIFFERENCES IN THE LONGITUDES OF 
THE ASCENDING NODES, DATA CCUUD BE RECEIVED FROM ONE-HALF THE EARTH'S 
SURFACE IN A 24-HR PERIOD. CCSMCS 206 HAC A BRIEF USEFUL LIFETIME. COSMOS 
206 IS BELIEVED TO HAVE CEASED OPERA TICKS CN MAY 6* 1968, AS INDICATED BY 
THE TERMINATION CF DATA TRANSMISSIONS TO THE UNITED STATES VIA THE ■ CCH.D 
LINE • WITH MOSCO ». 

REFERENCES 

223. 22S, see, S09, TOC, 772. 830. AND 940. 


EXPERIMENT NAME- DUAL V ID ICON CAMERAS 


NSSDC ID 68-019A-01 


EXPERIMENT PERSONNEL 

PI - UNKNOWN SOW. ACAD. OF SCIENCES MOSCOW, USSR 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 050668 

EXPERIMEMT BRIEF DESCRIPTION 

THE COSMOS 206 DUAL VIOICCN CAMERA EXPERIMENT WAS DESIGNED TO TEST THE 
CAPABILITY OF RUSSIAN WEATHER SATELLITES TO PROVIDE DAYTIME PICTURES OF THE 
EARTH'S CLOUOCOWER DISTRIBUTION, LOCAL STCRMS, AND GLCEAL WEATHER SYSTEMS 
FOR USE BY THE SOVIET HYDRO METE CR OLPGI C A L SERVICE. THE INSTRUMENTATION 
CONSISTED OF TWO IDENTICAL VIDICCN CAMERAS THAT WERE MCUNTEO IN THE 
SATELLITE BASE AND WERE DIRECTED TOWARD THE EARTH. EACH CAMERA VIEWED A BOO- 
BY 500-KM AREA ONE TO THE LEFT AND THE OTHER TO THE RIGHT DF NADIR — 

WITH A RESOLUTION OF 1.25 KM AT NADIR FROM A SATELLITE ALTITUDE OF 600 TO 
700 KM. THE CAMERAS TOOK A ONE-FRAME IMAGE OF THE EARTH'S CLOUD COVER WITH 
SLIGHT OVERLAPPING OF SUCCESSIVE FRANCS TQ PKCVIOE CONTINUOUS COVERAGE. THE 
CAMERAS SWITCHED ON AUTOMATICALLY ANY TIME THE SUN WAS MORE THAN 5 OEG ABOVE 
THE HORIZON. BECAUSE THE EARTH ILLUMINATICN VARIED SO MUCH, AUTOMATIC 
SENSORS ADJUSTED THE CAMERA APERTURES TO PRODUCE HIGH-CUALITY PICTURES UNDER 
A VARIETY OF ILLLMINATIGN CCNDITIONS. THE IMAGE FORMED BY EACH VIDICON TUBE 
EITHER WAS TRANSMITTED DIRECTLY TO THE GROUND IF THE SATELLITE WAS IN RADIO' 
CONTACT WITH ONE OF TWO GRCUND STATIONS CR WAS RECGRDEC ON MAGNETIC TAPE FOR 
LATER TRANSMISSION IF THE SATELLITE WAS BEYOND THE ZONE OF RADIO 
COMMUNICATION. THE TV IMAGES RECEIVED BY THESE GROUND STATIONS WERE 
PROCESSED AND TRANSMITTED TO THE HYDRO ME T E DROLOG IC AL CENTER IN MOSCOW, WHERE 
THEY WERE ANALYZED AND USED IN VARIOUS FORECAST AND ANALYSIS PRODUCTS. THE 
PICTURES WERE ARCHIVED AT THE H YDROMETECfiOLOGICAL CENTER. THE COSMOS 206 
CAMERAS, ALTHOUGH HAVING 2.5 TIMES THE RESCLUTICN CF THOSE CARRIED ON THE 
ESSA SATELLITES, COULD NOT PROVIDE CONTINUOUS OVERLAPPING GLOBAL COVERAGE AS 
DO THE ESSA CAMERAS OWING TO THE LOWER ORBIT OF THE COSMOS 206 SATELLITE 
(622 KM COMPARED TO 1400 KM). THUS, TO CLOSE THE GAPS IN COVERAGE, AT LEAST 
TWO SATELLITES WERE REQUIRED IN THE WEATHER SATELLITE SYSTEM. IN ADDITION, 
CLOUDCOVER MOSAICS WERE PRODUCED FROM 10 OR MORE INDIVIDUAL CLOUDCOVER 
PICTURES AT THE HYDROMETEOROLOGICAL CENTER TC PROVIDE A MORE COMPREHENSIVE 
VIEW OF GLOBAL WEATHER SYSTEMS. SCME OF THE INDIVIDUAL PICTURES AND THE 
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OUauD MOSAICS MERE TRANSMITTED TC VARIOUS FOREIGN *£TECRQL DG IC AL CENTERS AS 
PART OF AN INTERNATIONAL ME TEOR CLOG I CA L CATA EXCHANGE PROGRAM. THE UNITED 
STATES RECEIVED SOME OF THESE PICTURES AT THE NATICNAL ENVIRONMENTAL 
SATELLITE SERVICE (NESS) IN SUITLAND. MARYLAND, VIA TFE *COLD LINE' 
facsimile link WITH MOSCOM. THE PICTURES WERE TRANSMITTED TO NESS FOR LESS 
THAN Z MONTHS AFTER LAUNCH. THESE PICTURES WERE KEPT AT NESS FOR I YR AND 
THEN, UNLESS OF UNUSUAL INTEREST. WERE DISCARDED. IT IS BELIEVED THAT THE 
EXPERIMENT TERMINATED OPERATIONS IN MAY 1968. 

REFERENCES 

213, 3C8, S67, 673, 700i AND 870. 


EXPERIMENT NAME- SCANNING HRIR 


NSSOC ID 68-019A-O2 


EXPERIMENT PERSONNEL 

PI _ UNKNOWN SOV. ACAD. OF SCIENCES MCSCCW . USSR 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 050668 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 206 H I GH-RESOL U T I ON SCANNING IR RADICMETER WAS DESIGNED TO 
MAKE MEASUREMENTS OF CLCUD DISTRIBUTION AND SNOW AND ICE COVER ON THE 
DAYS IDE AND NIGHTSIDE OF THE EARTH. THE RAOICMETER MEASURED THE OUTGOING 
RADIATION FROM THE EAR TH-A TMCSPHERE SYSTEM IN THE 8- TC 12-MICRON 
ATMOSPHERIC WINDOW. MEASUREMENTS MADE IN THIS SPECTRAL REGION PERMITTED 
CONSTRUCTION OF BRIGHTNESS PATTERNS CF THE THERMAL RELIEF AND DETERMINATION 
OF EQUIVALENT RACIATION TEMPERATURES OF THE EARTH'S SURFACE AND CLOUD TOPS. 
THE INSTRUMENT WAS A NARROW-ANGLE SCANNING RADICMETER WITH AN INSTANTANEOUS 
VIEWING ANGLE OF 1.5 BY 1.5 OE 6 . IT WAS MOUNTED IN THE BASE OF THE SATELLITE 
IN A SEALED INSTRUMENT COMPARTMENT WITH ITS OPTICAL AXIS DIRECTED ALONG THE 
LOCAL VERTICAL AND TOWARD NADIR. THE RADIOMETER MEASURED THE INTENSITY OF 
THE OUTGOING RADIATION BY CCMPAPING THE EARTH'S RADIATION FLUX WITH THE 
RADIATION FLUX FROM SPACE. EACH TYPE OF RADIATION ENTERED THE RAOICMETER 
THROUGH SEPARATE WINDOWS. WHICH WERE ORIENTED IN MUTUALLY PERPENDICULAR 
OIRECTICNS. THE RADIATION FROM THE E AR TH-A TM OSPHER E SYSTEM FELL ON A PLANE 
SCANNING MIRROR THAT WAS MOLNTED AT AN ANGLE CF 45 DEG TO THE SATELLITE 
VELOCITY VECTOR AND SCANNED THRCUGH AN ANGLE CF PLUS CR MINUS 50 DEG FROM 
NACIR. THE RADIATION WAS REFLECTED FROM THE SCANNING MIRROR THROUGH A 
STATIONARY MODULATING DISK AND FILTER WINDOW ONTO A PARABOLIC MIRROR THAT 
FOCUSED THE PARALLEL BEAM THROUGH A MOVABLE MODULATING DISK ONTO A 
thermistor BOLOMETER. THE STATIONARY AND MOVABLE MODULATING DISKS PROV nOEO 
the CHANNEL SWITCHING, SENDING FIRST THE E AR TH-ATM CS PF ERE RACIATION AND THEN 
THE SPACE RADIATION TO THE PARABOLIC MIRROR AND FINALLY TO THE BOLCMETER. 

THE BOLOMETER CONVERTED THE RADIANT FLUX INTO VARIABLE ELECTRIC VOLTAGES (0 
TO 6 V ) WHOSE FREQUENCY WAS EQUAL TO THE MODULATOR FREQUENCY AND WHOSE 
MAGNITUDES WERE PROPORTIONAL TO THE DIFFERENCES IN THE RADIANT FLUX 
INTENSITIES BETWEEN EARTH AND SPACE DEVELOPED AT THE ECLCMETER OUTPUT. 

DURING THE MOVEMENT OF THE SCANNING MIRROR THROUGH A PLUS OR MENUS 40-DEG 
SECTOR, LINE SCANNING (40 LINES/MIN) OF THE TARGET AREA WAS ACCOMPLISHED IN 
A PLANE NORMAL TC THE ORBITAL PLANE USING A FORWARD AND BACK PATH, WHILE 
SCANNING ALONG THE FLIGHT PATH WAS PROVIDED BY THE RELATIVE MOTION OF THE 
SATELLITE WITH RESPECT TO THE EARTH. IN EACH SCAN. WITH THE INDICATED 
VIEWING AND SCANNING ANGLES FROM THE SATELLITE'S ORBITAL ALTITUDE, THE 
RADIOMETER RECORDED THE MEAN RADIATION INTENSITIES FROM A BAND ABOUT I lOO KM 
WIDE WITH A RESOLUTION OF A8CUT 15 KM AT NADIR TC ABOUT 24 TO 27 KM AT THE 
EDGES. THE RADIOMETER WAS CAPABLE CF MEASURING RAOIATICN TEMPERATURES WITHIN 
2 TO 3 DEG FOR TEMPERATURES ABOVE 273 DEG K AND WITHIN 7 TO 8 DEG FOR 
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TEMPERATURES 8ELCW 273 DEG K. THE VIDEG SIGNALS WERE A*»PLI FJ EO AND SEi'IT 
EITHER TO THE SATELLITE MEMORY UNIT FOR LATER TRANSMISSION OR TO THE 
RADIO-TELEMETRY UNIT FOR DIRECT TRANSMISSION TO EARTH, DEPENDING ON WHETHER 
THE SATELLITE WAS BEYC'NO OR WITHIN THE ZONE OF RADIO COMMUNICATION WITH A 
GROUND RECEIVING STATION, RESPECTIVELY, THE GROUND RECEIVERS RECORDED THE 
TRANSMITTED DATA IN DIGITAL FORM ON MGNETIC TAPE AND SIMULTANEOUSLY ON 
aO-MM PHOTOGRAPHIC FILM IN THE FORM CF A BRIGHTNESS IMAGE OF THE THERMAL 
RELIEF OF THE EARTH-ATMOSPHERE SYSTEM. THE DATA CN MAGNETIC TAPE WERE 
PROCESSED BY COMPUTER AT THE SOVIET HYDF C MET E OfiOLOGI C AL CENTER AND WERE USED 
TO PRODUCE A DIGITAL MAP OF THE EQUIVALENT RAOIATICN TEMPERATURE FIELD WITH 
A SUPERPOSED 6E0CRAPHIC GRID, THE PHCTDGRAPHIC FILM WAS DEVELOPED AND 
PROCESSED INTO AN IR PICTDRE ALSO WI TH A SUPERPOSED GRID. THE PICTURES WERE 
ARCHIVED AT THE HYDROMETEOROLOGICAL CENTER. SCME DF THESE PICTURES WERE 
TRANSMITTED TC VARIOUS FOREIGN ME TEDRO LOG I CAL CENTERS AS PART OF AN 
INTERNAT lUNAL METEOROLOGICAL DATA EXCHANGE PFC6RAM. THE UNITED STATES 
RECEIVED THESE PICTURES AT THE NATIONAL ENVI PCNMENTAL SATELLITE SERVICE 
INESSI. SUITLAND, MARYLAND, VIA THE 'COLD LINE' FACSIMILE LINK WITH MOSCOW, 
PICTURES WERE TRANSMITTED TC NESS FRCM MID-MARCH UNTIL MAY 6, 1963, WHEN IT 

IS BELIEVED Thai the experiment operations were terminated, these ir 

PICTURES were kept AT NESS FOR I YR AND THEN, UNLESS CF UNUSUAL INTEREST. 
WERE DISCARDED. 

REFERENCES 

308. S67, saO, AND 87A, 


experiment name- actincmetric instrlment 


NSSDC ID 63-0I9A-03 


EXPERIMENT PERSONNEL 

PI - UNKNOWN SOV. ACAD. CF SCIENCES MCSCdW , USSR 

operating STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 050663 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 206 ACTINCMETRIC EXPERIMENT WAS DESIGNED TO MEASURE (I) THE 
OUTGOING LONGWAVE RADIATION (3 TO 30 MICFCNS) FRCM THE EARTH-ATMOSPHERE 
SYSTEM, (2J THE CUTGDING NEAR UV, VISIBLE, AND NEAR IR SOLAR RADIATION (0.3 
TT 3 MICRONS) REFLECTED AND BAC KSCA I TE RE D BY THE E AR T F- ATMOS PHERE SYSTEM. 

AND (3) THE EFFECTIVE RADIATION TEMPERATURE CF THE EARTH'S SURFACE AND CLOUD 
TOPS ( S TO 12 MICRONS). THE INSTRUMENTATION CONSISTED CF FOUR RAOICMETERS — 
A PAIR OF SCANNING, NAR RO W- ANG L E . TWG-CHANNEL RAOICMETERS AND A PAIR OF 
NQN3CANN INC-, WIDE-ANGLE, TWC-CHANNEL RAOICMETERS. THE NARROW-ANGLE <4 BY S 
DEG FIELD OF VIEW < FO V ) ) RADIOMETERS MEASURED RACIATICN IN ALL THREE 
SPECTRAL BANOS, WHILE THE WIDE-ANGLE (136 TO 140 DEG FCV ) RADIOMETERS 
OPERATED ONLY IN THE 0.3- TC 3- AND 3- TC 30-MICFON BANOS. IN THE 
NARROW-ANGLE RADIOMETER, THE 0,3- TO 3-MlCRDN BAND WAS MEASURED IN ONE 
CHANNEL AND THE E- TO 12- AND 3- TO 30-MICRON BANOS WERE COMBINED IN THE 
SECOND CHANNEL. IN THE SECCND CHANNEL, THE TWO BANOS WERE SEPARATED BY THE 
EXCHANGE DF CORRESPONDING FILTERS AS THE RADIOMETER SCANNED IN ALTERNATE 
DIRECTIONS. THE EARTH RADIATION ENTERED THE NARPCW-ANCLE H AO I0M6T ER' T HRDU GH 
A CYLINDRICAL FAIRING (KRS-5 CRYSTAL) AND FELL ONTO A CCNICAL SCANNING 
MIRROR. THE RADIATION WAS REFLECTED FRCM THE MIRROR ThFOUGH A THREE-LOBED 
ROTATING MIRROR CHOPPER THAT MODULATED THE RADIATION FLUX AT A FREQUENCY OF 
SO HZ. THE CHOPPER ALTERNATELY REFLECTED EARTH RAOIATICN AND SPACE 
RADIATION, WHICH ENTERED THROUGH A SEPARATE KRS-5 CRYSTAL WINDOW, CNTO ONE 
OF THREE OPENINGS IN A COLOR FILTER WHEEL — ONE FILTER FOR EACH SPECTRAL 
BAND. THE PARTICULAR SPECTRAL BAND THAT WAS PASSED THROUGH THEN FELL DN AN 
OFF-AXIS PARABOLIC MIRROR THAT FOCUSED THE RAOIATICN FLUX ONTO A 80L0METR IC 


271 



RECeiveH. PERIODIC CALIBRATICN »AS MADE HHEN THE SCANNING MIRROR MOVED TO A 
90-0EG ANGLE FROM NADIR MITH SIMULTANEOUS TURNING CN AND VIEWING OF A 
SILICON STANDARD LAMP. THE 0.3- TO 3-MICFON CHANNEL DID NOT USE THE TWO-BEAM 
SYSTEM OR FILTER SWITCHING. THE OUTPUT FFCM THE MODULATED FLOW OF RADIATION 
ON THE BOLOMETER WAS AMPLIFIED. RECTIFIED. FILTERED. AND FED INTO THE 
RAD IQ- TELEMETRY SYSTEM OVER EIGHT CHANNELS. THE WIDE-ANGLE RADIOMETERS HAD 
IDENTICAL OPTICAL SYSTEMS FOR BOTH CHANNELS. THE EARTH RADIATION ENTERED THE 
RACIOMETER THROUCH A HEMISPHERICAL SHELL COMPOSED OF CUARTZ OR NRS-5 CRYSTAL 
WITH A COATING THAT DETERMINED THE PASS6AND. THE RAOIATICN WAS THEN 
MODULATED WITH A FREQUENCY OF 6A HZ AND FELL CN A BOLCMETRIC RECEIVER. AS IN 
THE NARROW-ANGLE RADIOMETERS. THE BOLOMETER OUTPUT WAS PROCESSED AND FED 
INTO the RADIO-TELEMETRY SYSTEM. THE WIDE-ANGLE RADIOMETER WAS ST ANC AHDIZ ED 
SIMULTANEOUSLY WITH THE NARROW- ANGLE RADIOMETER BY THE INPUT OF A STANDARD 
CA-HZ CALIBRATING FREQUENCY INTO THE A MFLI FI C ATI CN CIRCUIT. THE RELATIVE RMS 
MEASURING ERROR FOR BOTH TYPES OF RAOICHE.TERS WAS ABOUT 0.5 PERCENT. TO 
PROVIDE A BACKUP CAPABILITY, ONE WIDE- ANGLE AND ONE NARROW-ANGLE RADIOMETER 
WERE HELD IN RESERVE AND COULD HAVE BEEN ACTIVATED ON COMMAND FROM THE 
GROUND. THE ORIENTATION OF THE COSMOS 206 SATELLITE INSURED THAT THE PRIMARY 
OPTICAL AXES OF THE RADIOMETERS WERE ORIENTED VERTICALLY DOWNWARD TOWARD 
NADIR. THE SURVEY OF THE EARTH'S SURFACE BY BOTh\ RAO I CMETERS WAS CARRIED OUT 
BY THE MOTION OF THE SATELLITE RELATIVE TC THE EARTH. IN ADDITION. THE 
narrow-angle radiometer scanned 66 DEC TC EITHER S;IOE OF NADIR IN A PLANE 
NORMAL TO THE ORBITAL PLANE BY ROCKING THE SCANNING MIRROR ABOUT THE OPTICAL 
AXIS. THE RADIOMETERS COVERED A STRIP ABCUT 2500 KM WIDE ON THE EARTH'S 
SURFACE AND HAD A GROUND RFSCLUTION CF 50 KM AT NADIR. THE DATA WERE REDUCED 
AT THE GROUND STATIONS AND WERE TRANSMITTED IN BINARY FORM TO THE 
HYDROMETEOROLOGICAL CENTER IN MGSCCW , WHERE THEY WERE RECORDED IN DIGITAL 
FORM ON MAGNETIC TAPE AND WERE USED TO PRODUCE VARIOUS ANALYSIS PRODUCTS 
SUCH AS EARTH-ATMOSPHERE ALBEDO CHARTS AND RAOIATICN TEMPERATURE MAPS. THE 
DATA WERE ARCHIVED AT THE HYDROMETEOROLOGICAL CENTER. SCME OF THESE CHARTS 
WERE TRANSMITTED IN GRAPHICAL FORM TC VARIOUS FOREIGN METEOROLOGICAL 
CENTERS. INCLUDING THE NATIONAL ENVIRONMENTAL SATELLITE SERVICE (NESS). 
SUITLANO. MARYLAND, THESE ACTINCMETHIC CHARTS WERE RECEIVED AT NESS VIA THE 
•COLD LINE' FACSIMILE LINK WITH MOSCCW FRCM MID-MARCH 1968 MAY 6. 1968. WHEN 

IT IS BELIEVED THAT EXPERIMENT OPERATICNS WERE TERMINATED. THE CHARTS WERE 
MtCRQFILMED AND ARCHIVED AT THE NATIONAL CLIMATIC CENTER (NCC). ASHEVILLE, 
NORTH CAROLINA. 

REFERENCES 

221, 262, 266, 3C8. 56C» AND 370. 


■m* ** *-^*^*^4:^**** ************************** ******* 


SPACECRAFT COMMON NAME- COSMOS 226 
ALTERNATE NAMES- KOSMQS 226 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- C7/23/6B 
APOGEE- 639.000 KM ALT 
PERIGEE- 579.000 KM ALT 
PERIOD- 96. €7 MIN 
INCLINATION- 81. 2A DEG 


NSSOC ID 68-049A 


OTHER INFORMATION 

SPACECRAFT WT- UNKNOWN <G 
LAUNCH CATE- 06/12/68 
OPERAT ING ST ATUS- INOPERABLE 
DATE LAST USABLE 

CAT A RECORDED- 02 1969 
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SPACECRAFT PERSONNEL 

PM - UNKNOMN SOV. AC AO. GF SCIENCES MCSCOM , USSR 

PS - UNKNOWN SOV. GF SCIENCES MOSCOW. USSR 

SPACECRAFT BRIEF DESCRIPTION 

COSMOS 226 WAS THE SEVENTH ANNOUNCED RUSSIAN METEOROLOGICAL SATELLITE 
AND THE FIFTH AND LAST INTERIM OPERATIONAL WEATHER SATELLITE IN THE 
EXPERIMENTAL 'METEOR* SYSTEM. IT WAS ALSO THE FIFTH LAUNCH OF A 
SEMI-OPERATIONAL WEATHER SATELLITE FROM THE PLESETSK SITE INTO A NEAR-POLAR, 
NEAR-CIRCULAR ORBIT. UNLIKE U. S . WEATHER SATELLITES. HOWEVER. THE ORBIT WAS 

PROGRADE (not sun-synchroncls) becau^, as a result of geographic 

LIMITATIONS. A RETROGRADE ORBIT WAS NOT POSSIBLE. COSMCS 226 WAS ORBITED TO 
TEST. IN A SEMI-OPERATIONAL MODE, ME TE CP CLOG 1C AL INSTRUMENTS DESIGNED FOR 
OBTAINING IMAGES CF CLOUD CC«R. SNOW COVER. AND ICE FIELDS ON THE CAY AND 
NIGHT SIDES OF THE EARTH AND FOP MEASURING FLUXES CF CUTGQING RADIATION 
REFLECTED AND RADIATED BY THE E ARTH- ATMQ SPHE RE SYSTEM. THIS INSTRUMENTATION 
CONSISTED OF (1) TWO VIOICON CAMERAS FOR DAYTIME CLOUCCOVER PICTURES. (2) A 
HIGH-RESOLUTION SCANNING IR HADICMETER FCR NIGHTTIME AND DAYTIME IMAGING OF 
THE EARTH AND CLOUDS. AND (3) AN ARRAY OF NARFCW- AND WIDE-ANGLE RADIOMETERS 
COVERING THE 0.3- TO 3. 8- TO 1 2- . AND 3- TO 30-MI CRCN CHANNELS FOR 
MEASURING THE INTENSITY OF RADIATION REFLECTED FROM TEE CLOUDS AND OCEANS, 
THE SURFACE TEMPERATURES OF THE EARTH AND CLCUO TOPS, AND THE TOTAL FLUX OF 
THERMAL ENERGY FRCM THE EARTH-A TMOSPHE RE SYSTEM INTO SPACE, RESPECTIVELY. 

THE SATELLITE WAS IN THE FCPM OF A LARGE CYLINDRICAL CAPSULE, 5 M LONG AND 
1.5 M IN DIAMETER. TWO LARGE SOLAR CELL PANELS OF FOUR SEGMENTS EACH WERE 
DEPLOYED FROM OPPOSITE SIDES OF THE CYLINDER AFTER SATELLITE SEPARATION FROM 
THE LAUNCH VEHICLE. THE SOLAR PANELS WERE ROTATED TO CONSTANTLY FACE THE SUN 
OURING SATELLITE DAYTIME BY MEANS OF A SUN SENS CR-CONT POLLED DRIVE MECHANISM 
FITTED IN THE TOP END OF THE CENTER BODY. THE METE CR CLCG I C AL INSTRUMENTS. A 
MAGNETOMETER. A6E-MH2 RADIO ANTENNAS. AND ORBITAL CONTROL DEVICES WERE 
HOUSED IN A HERMETICALLY SEALED CYLINDER LOCATED ON TFE £ ART HW ARO- FAC ING END 
OF THE CYLINDRICAL SATELLITE BODY. THE SATELLITE WAS TRIAXIALLY STAOIlIZEO 
BY A SERIES OF INERTIAL FLYWHEELS. DRIVEN BY ELECTRIC MOTORS. WHOSE KINETIC 
ENERGY WAS DAMPENED BY TORQUES PR OOUCE D BY E LECTRC MA GN£T S INTERACTING WITH 
THE EARTH'S MAGNETIC FIELD. COSMOS 226 WAS ORIENTED BY EARTH SENSORS WITH 
ONE OF ITS AXES DIRECTED EARTHWARD ALONG THE LOCAL VERTICAL, A 3ECCND 
ORIENTED ALONG TFE ORBITAL VELOCITY VECTOR, AND A THIRD ORIENTED 
PERPENDICULAR TO THE ORBITAL PLANE. THIS CRIENTATICN ENSURED THAT THE 
OPTICAL AXES OF THE INSTRUMENTS WERE CONSTANTLY DIRECTED EARTHWARD. WHEN TWO 
OF the 'METEOR' SYSTEM SATELLITES WERE IN OPERATION AT THE SAME TIME IN 
NEAR-POLAR ORBITS AND WITH SUITABLE DIFFERENCES IN THE LONGITUDES OF THE 
ASCENDING NODES, DATA COULD BE RECEIVED FRCM CNE-HALF THE EARTH'S SURFACE IN 
A 24-HR PERIOD. COSMOS 226 OPERATED FOR 8 MONTHS AFTER LAUNCH AND TERMINATED 
OPERATIONS IN MIC-FEBRUARY 1S69. 

REFERENCES 

223. 225, <72. 830. AND 940. 


EXPERIMENT NAME- DUAL VIDICON CAMERAS NSSDC ID 6B-049A-01 


EXPERIMENT PERSONNEL 

PI - UNKNOWN SOV. AC AO . CF SCIENCES MC5C0W, USSR 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 021069 
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EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS ZZt DUAL V I DI C C N CAliERA EXPERIMENT WAS DESIGNED TO TEST THE 
CAPABILITY OF RUSSIAN WEATHER SATELLITES TO PROVIDE DAYTIME PICTURES OF THE 
EARTH'S CLOUDCOVER D I STR I B L T ION , LOCAL STORMS. AND GLCEAL WEATHER SYSTEMS 
FOR USE BY THE SOVIET HYDRDMETE CPOLOGI C AL SERVICE. THE INSTRUMENTATION 
CONSISTED OF TWO IDENTICAL VIDICCN CAMERAS THAT WERE MCUNTED IN THE 
SATELLITE BASE AND WERE DIRECTED TOWARD THE EARTH. EACH CAMERA VIEWED A 500- 

BY 300-KM AREA ONE TO THE LEFT AND THE CT HER TO THE RIGHT OF NADIR — 

WITH A RESOLUTION OF 1.25 KM AT NADIR FRCM A SATELLITE ALTITUDE OF 600 TO 
700 KM. THE CAMERAS TOOK A ONE— FRAME I MAGE OF THE EARTH’S CLOUD COVER WITH 
SLIGHT OVERLAPPING OF SUCCESSIVE FRAMES TO PPCVIDE CONTINUOUS COVERAGE. THE 
CAMERAS SWITCHED ON AliTCMA T ICALL Y ANY TINE THE SUN WAS MORE THAN 5 DEG ABOVE 
THE HORIZON. BECAUSE THE EARTH ILLUMINATION VARIED SC MUCH, AUTOMATIC 
SENSORS ADJUSTED THE CAMERA APERTURES TC PRODUCE HIGH-CUALITY PICTURES UNDER 
A variety of ILLUMINATION CCNOITIDNS. THE IMAGE FORMEC BY EACH V ID ICON TUBE 
EITHER WAS TRANSMITTED DIRECTLY TO THE GROUND IF THE SATELLITE WAS IN RADIO 
CONTACT WITH ONE OF TWO GRCLNO STATIONS OR WAS RECCRDEO CN MAGNETIC TAPE FOR 
LATER TRANSMISSION IF THE SATELLITE WAS BEYOND THE ZONE OF RADIO 
COMMUNICATION. THE TV IMAGES RECEIVED BY THESE GROUND STATIONS WERE 
PROCESSED AND TRANSMITTED TO THE H YDPO METE OR CLCG IC AL CENTER IN MOSCOW, WHERE 
THEY WERE ANALYZED AND USED IN VARIOUS FCRECAST AND ANALYSIS PRODUCTS. THE 
PICTURES WERE ARCHIVED AT THE H YDRGHET EGROLOGI CAL CENTER. THE COSMOS 226 
CAMERAS, ALTHOUGH HAVING 2-5 TIMES THE RESCLUTICN CF THOSE CARRIED ON THE 
fcSSA SATELLITES. COULD NOT PROVIDE CCNTINUOUS CVEHLAPFING GLOBAL COVERAGE AS 
00 THE FSSA CAMERAS OWING TO THE LOWER CRBIT OF THE CC3MC® 226 SATELLITE 
(621 KM COMPARED TO 1400 KM). THUS, TO CLOSE THE GAPS IN COVERAGE, AT LEAST 
TWO SATELLITES WERE REQUIRED IN THE WEATHER SATELLITE SYSTEM. IN ADDITION, 
CLOUDCOVER MOSAICS WERE PRODUCED FROM 10 OR MORE INDIVIDUAL CLOUDCOVER 
PICTURES AT THE HYDRQMETF QfiOLOG ICAL CENTER TC PROVIDE A MORE COMPREHENSIVE 
VIEW OF GLOBAL WEATHER SYSTEMS. SOME OF THE INDIVIDUAL PICTURES AND THE 
CLOUD MOSAICS WERE TRANSMITTED TC VARIOUS FOREIGN MET E CROLOG 1C AL CENTERS AS 
PART OF AN INTERNATIONAL ME TEORCLOGI CAL DATA EXCHANGE PROGRAM. THE UNITED 
STATES RECEIVED SOME OF THESE PICTURES AT THE NATICNAL ENVIRONMENTAL 
SATELLITE SERVICE INESS3 IN 5UITUAND, MARYLAND, VIA THE ’COLD LINE* 

FACSIMILE LINK WITH MOSCOW. PICTURES WERE TRANSMITTED TO NESS FROM JUNE 1 Y, 
isea, UNTIL JANUARY 29, 1969, AND AGAIN CN FEBRUARY 10, 1969, AFTER WHICH IT 

IS ea-IEVED THAT EXPERIMENT CPEPATIONS WERE TERMINATED. THESE PICTURES WERE 
KEPT AT NESS FOR 1 YR AND THEN, UNLESS OF UNUSUAL INTEREST. WERE DISCARDED. 

REFERENCES 

213, 372, AND S67. 


EXPERIMENT NAME- SCANNING HRIR NSSDC ID 68-049A-02 


EXPERIMENT PERSONNEL 

PI - UNKNOWN saw. ACAD. CF SCIENCES MCSCCW. USSR 

OPERATING STATUS- INCPERADLE 

CATE LAST USABLE DATA RECORDED- 121868 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 226 H I GH-RE SOL L T I CN SCANNING IR RADICMETER WAS DESIGNED TO 
MAKE MEASUREMENTS OF CLOUD DISTRIBUTION AND SNOW AND ICE COVER ON THE 
DAYS IDE AND NIGHTSIOE OF THE EARTH. THE RADICMETER MEASURED THE OUTGOING 
RADIATION FROM THE EAR TH- A T MCSP HERE SYSTEM IN THE 8- TC 12-MICRON 
ATMOSPHERIC WINOCW. MEASUREMENTS MADE IN THIS SPECTRAL REGION PERMITTED 
CONSTRUCTION OF BRIGHTNESS PATTERNS CF THE THERMAL RELIEF AND DET EBHINAT ION 


274 



OF EQUIVALENT RADIATION TEMPERATURES OF THE EARTH'S SURFACE AND CLOUD TOPS. 
THE INSTRUMENT WAS A NARROW-ANGLE SCANNING RADIOMETER WITH AN INSTANTANEOUS 
VIEWING ANGLE OF 1.5 BY 1.5 OEG , IT WAS MOUNTED IN THE BASE OF THE SATELLITE 
IN A SEALED INSTRUMENT COMPARTMENT WITH ITS OPTICAL AXIS DIRECTED ALONG THE 
LOCAL VERTICAL AND TOWARD NADIR. THE RADIOMETER MEASURED THE INTENSITY OF 
THE OUTGOING RADIATION BY CCMPARING THE EARTH'S RADIATION FLUX WITH THE 
RADIATION FLUX FROM SPACE. EACH TYPE OF RADIATION ENTERED THE RADICMETER 
THROUGH SEPARATE WINDOWS. WHICH WERE ORIENTED IN MUTUALLY PERPENDICULAR 
DIRECTIONS. THE RADIATION FROM THE E AR TH-ATM CSPHERE SYSTEM FELL ON A PLANE 
SCANNING MIRROR THAT WAS MOUNTED AT AN ANGLE OF 45 DEG TO THE SATELLITE 
VELOCITY VECTOR AND SCANNED IHRCUGH AN ANGLE OF PLUS OR MINUS 50 DEG FROM 
NADIR. THE RADIATION WAS REFLECTED FROM THE SCANNING MIRROR THROUGH A 
STATIONARY MODULATING DISK AND FILTER WINDOW ONTO A PARABOLIC MIRROR THAT 
FOCUSED THE PARALLEL BEAM THROUGH A MOVABLE MODULATING DISK ONTO A 
thermistor bolometer, the STATIGNARY and movable MCDULATING disks PROVIDED 
the CHANNEL SWITCHING. SENDING FIRST THE EAR TH-ATM CS PHERE RADIATION AND THEN 
THE SPACE RADIATION TO THE PARABOLIC MIRROR AND FINALLY TO THE BOLOMETER. 
the BOLOMETER CONVERTED THE RADIANT FLUX I NT C VARIABLE ELECTRIC VOLTAGES (0 
TO 6 VI whose FREQUENCY WAS EQUAL TO THE MODULATOR FREQUENCY AND WHOSE 
MAGNITUDES WERE PROPORTIONAL TO THE DIFFERENCES I N T HE RADIANT FLUX 
INTENSITIES BETWEEN EARTH AND SPACE DEVELOPED AT TIC BOLOMETER OUTPUT. 

DURING THE MOVEMENT OF THE SCANNING MI RRCR THROUGH A PLUS OR MINUS 40-DEG 
SECTOR. LINE SCANNING (40 LINES/MIN) OF THE TARGET AREA WAS ACCOMPLISHED IN 
A PLANE NORMAL TO THE ORBITAL PLANE USING A FORWARD AND BACK PATH. WHILE 
SCANNING ALONG THE FLIGHT PATH WAS PROVIDED BY THE RELATIVE MOTION OF THE 
SATELLITE WITH RESPECT TO THE EARTH. IN EACH SCAN. WITH THE INDICATED 
VIEWING AND SCANNING ANGLES FROM THE SATELLITE'S ORBITAL ALTITUDE. THE 
RADIOMETER RECORDED THE MEAN RAOIATICN INTENSITIES FROM A BAND ABOUT 1100 KM 
WIDE WITH A RESOLUTION OF ABOUT 15 KM AT NADIR TO ABOUT 24 TO 27 KM AT THE 
EDGES. THE RADIOMETER WAS CAPABLE CF MEASURING RADIATION TEMPERATURES WITHIN 
2 TO 3 DEG FOR TEMPERATURES ABOVE 273 OEG K AND WITHIN 7 TO 8 DEG FOR 
TEMPERATURES BELOW 273 DEG K. THE VIDEO SIGNALS WERE AMPLIFIED AND SENT 
EITHER TO THE SATELLITE MEMORY LNI T FOR LATER TRANSMISSION OH TO THE 
RADIO- TELEMETRY LNIT FDR DIRECT TRANSMISSION TO EARTH. DEPENDING ON WHETHER 
The SATELLITE WAS BEYOND OR WITHIN T^C ZONE OF RADIO CCMMUNICAT ION WITH A 
GROUND RECEIVING STATION. RESPECTIVELY. THE GROUND RECEIVERS RECORDED THE 
TRANSMITTED DATA IN DIGITAL FORM ON MAGNETIC TAPE AND SIMULTANEOUSLY ON 
80-MM PHOTOGRAPHIC FILM IN THE FORM CF A BRIGHTNESS IMAGE OF THE THERMAL 
RELIEF OF THE EARTH-ATMOSPHERE SYSTEM. THE DATA CN MAGNETIC TAPE WERE 
PROCESSED BY COMPUTER AT THE SOVIET HYDRC METEDROLOGI C AL CENTER AND WERE USED 
TO PRODUCE A DIGITAL MAP OF THE EQUIVALENT RADIATICN TEMPERATURE FIELD WITH 
A SUPERPOSED GEOCRAPHIC GRID. THE PHOTOGRAPHIC FILM WAS DEVELOPED AND 
PROCESSED INTO AN IH PICTURE ALSO WITH A SUPERPOSED GRID. THE PICTURES WERE 
ARCHIVED AT THE HYDROMETEOROLOGICAL CENTER. SOME OF THESE PICTURES WERE 
TRANSMITTED TO VARIOUS FOREIGN METEOROLOGICAL CENTERS AS PART OF AN 
INTERNATIONAL METEOROLOGICAL DATA EXCHANGE PROGRAM. THE UNITED STATES 
RECEIVED THESE PICTURES AT THE NATIONAL ENVIRONMENTAL SATELLITE SERVICE 
(NESS). SUITLAND, MARYLAND. VIA THE 'COLD LINE' FACSIMILE LINK WITH MOSCOW. 
PICTURES WERE TRANSMITTED TO NESS FRCM MID-JUNE UNTIL MID-DECEMBER 1968 WHEN 
IT IS BELIEVED THAT EXPERIMENT CPERAT(ONS WERE TERMINATED. THESE IR PICTURES 
WERE KEPT AT NESS FOR 1 YR AND THEN. UNLESS OF UNUSUAL INTEREST, WERE 
DISCARDED. 

REFERENCES 

580. AND 814. 


EXPERIMENT NAME- ACT INOMETRIC INSTRUMENT 


NSSOC ID 68-049A-03 
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EXPERIMENT PERSONNEL 

PI ^ UNKNOWN SOV. ACAD. CF SCIENCES MOSCOW, USSR 

OPERAT ING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 0P1S6R 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 22E ACTINCMETRIC EXPERIMENT WAS DESIGNED TO MEASURE (1) THE 
OUTGOING LONGWAVE RADIATION (3 TO 30 MICRONS) FRCM THE E ARTH- AT MOS PHE RE 
SYSTEM, 12) THE CUTGOING NEAR UV, VISIBLE, AND NEAR IR SOLAR RADIATION (0.3 
TO 3 MICRONS) REFLECTED AND 0AC KSCATTE RED BY THE E ART H-ATmOSPHERE SYSTEM, 

AND <3) THE EFFECTIVE RADIATION TEMPERATURE OF THE EARTH'S SURFACE AND CLOUD 
TOPS ( 3 TO 12 MICRONS). THE INSTRUMENTATION CONSISTED CF FOUR RADIOMETERS — 
A PAIR OF SCANNING. NARROW-ANGLE. TWO-CHANNEL RADICMETERS AND A PAIR OF 
NONSCANNING, WIDE-ANGLE, TWO-CHANNEL RADICMETERS. THE NARROW-ANGLE (4 BY 5 
DEG FIELD OF VIE* CFOV)) RADIOMETERS MEASURED RACIATICN IN ALL THREE 
SPECTRAL BANOS. WHILE THE WIDE-ANGLE 1136 TO 140 DEG F CV ) RADIOMETERS 
OPERATED ONLY IN THE 0.3- TO 3- AND 3- TO 30-MICRON BANDS. IN THE 
NARROW-ANGLE RADIOMETER. THE 0.3- TO 3-HICPON BANO WAS MEASURED IN ONE 
CHANNEL AND THE €- TO 12- AND 3- TO 30-MICRON BANDS WERE COMBINED IN THE 
SE03NO CHANNEL. IN THE SECOND CHANNEL, THE TWO BANDS WERE SEPARATED BY THE 
EXCHANGE OF CORRESPONDING FILTERS AS THE RADIOMETER SCANNED IN ALTERNATE 
DIRECTIONS* THE EARTH RADIATION ENTERED THE NAHRCW-ANGLE RADIOMETER THROUGH 
A CYLINDRICAL FAIRING lKRS-5 CRYSTAL) AND FELL ONT C A CONICAL SCANNING 
MIRROR. THE RADIATION WAS REFLECTED FROM THE MIRROR THROUGH A THREE-LOBED 
ROTATING MIRROR CHOPPER THAT MODULATED THE RADIATION FLUX AT A FREQUENCY OF 
ao HZ. THE CHOPPER ALTERNATELY REFLECTED EARTH HADIATICN AND SPACE 
RADIATION. WHICH ENTERED THROUGH A SEPARATE KRS-S CRYSTAL WINDOW. CNTO ONE 
OF T)«EE OPENINGS IN A COLOR FILTER WHEEL — ONE FILTER FOR EACH SPECTRAL 
BANO. THE PARTICU-AR SPECTRAL BAND THAT WAS PASSED THPCUGH THEN FELL ON AN 
OFF-AXIS PARABOLIC MIRROR THAT FOCUSED THE RAOIATICN FLUX ONTO A BDLOMETRlC 
RECEIVER. PER lOO IC CALIBRATION WAS M«)E WHEN THE SCANNING MIRROR MOVED TO A 
90-DEG ANGLE FROM NADIR WITH SIMULTANEOUS TURNING CN AND VIEWING OF A 
SILICON STANDARD LAMP. THE 0.3- TO 3-MICBCN CHANNEL DID NOT USE THE TWO-QEAM 
SYSTEM OR FILTER SWITCHING. THE OUTPUT FROM THE MODULATED FLOW OF RADIATION 
ON THE BOLOMETER WAS AMPLIFIED. RECTIFIED. FILTERED, AND FED INTO THE 
RACIOTELEMETRY SYSTEM OVER EIGHT CHANNELS. THE WIDE-ANGLE RADIOMETERS MAD 
IDENTICAL OPTICAL SYSTEMS FCR BCTH CHANNELS. THE EARTH RADIATION ENTERED THE 
RADIOMETER THROUGH A HEMISPHERICAL SHELL CCMRCSEO OF QUARTZ OR KRS-5 CRYST«_ 
WITH A COATING THAT DETERMINED THE PASSBANO. THE RADIATION WAS THEN 
MOOULATEO W I TH A FREQUENCY CF 64 HZ AND FELL CN A EOLC METRIC RECEIVER. AS IN 
THE narrow-angle RADIOMETERS. THE BOLOMETER OUTPUT WAS PROCESSED AND FED 
INTO THE RADIOTELEMETRY SYSTEM. THE WIDE-ANGLE RADIOMETER WAS STANDARDIZED 
SIMULTANEOUSLY WITH THE NARROW-ANGLE RADIOMETER BY THE INPUT OF A STANDARD 
64-HZ CALIBRATING FREQUENCY INTC THE A MPLIFI C AT I CN CIRCUIT. THE RELATIVE RMS 
MEASURING ERROR FOR BOTH TYPES CF RADICMETERS WAS ABOUT O.S PERCENT. TO 
PROVIDE A BACKUP CAPABILITY, ONE WIDE-ANGLE AND CNE NARROW-ANGLE RADIOMETER 
WERE held in RESERVE AND COULD HAVE BEEN ACTIVATED ON CCMMAND FROM THE 
GROUND. THE ORIENTATION OF THE COSMOS 226 SATELLITE INSURED THAT THE PRIMARY 
OPTICAL AXES OF THE RADIOMETERS WERE ORIENTED VERTICALLY DOWNWARD TOWARD 
NAOIR. THE SURVEY OF THE EARTH'S SURFACE BY BOTH RADICMETERS WAS CARRIED OUT 
BY THE MOTION OF THE SATELLITE RELATIVE TO THE EARTH. IN ADDITION, THE 
NARROW-ANGLE RADIOMETER SCANNED 66 DEG TC EITHER SIDE OF NADIR IN A PLANE 
NORMAL TO The OREITAL plane by rocking the SCANNING MIRROR ABOUT THE OPTICAL 
AXIS, THE RADIOMETERS COVERED A STRIP A0CUT 2500 KM WIDE ON THE EARTH'S 
SURFACE AND HAD A GROUND RESCLUTION (F 50 KM ' AT NADIR. THE DATA WERE REDUCED 
AT THE GROUND STATIONS AND WERE TRANSMITTED IN BINARY FORM TO THE 
hydrometeorological center in MOSCOW. WHERE THEY WERE RECORDED IN DIGIT 
FORM ON MAGNETIC TAPE AND WERE USED TO PRODUCE VARIOUS ANALYSIS PRODUCTS 
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SUCH AS EARTH- ATMOSPHERE ALBEDO CHARTS AND HAOIATICN TEMPERATURE MAPS- THE 
DATA MERE ARCHIVED AT THE HYDROMETEOROLOGICAL CENTER. SOME OF THESE CHARTS 
MERE TRANSMITTED IN GRAPHICAL FCRM TC VARIOUS FOREIGN METEOROLOGICAL 
CENTERS, INCLUDING THE NATIONAL ENVIRONMENTAL SATELLITE SERVICE (NESS). 
SUITLANO. MARYLAND. THESE ACTINCMETRIC CHARTS WERE RECEIVED AT NESS VIA THE 
•COLD LINE' FACSIMILE LINK WITH MOSCCW FRCM MID-JUNE 1968 TO MID-FEBRUARY 
1969 WHEN IT IS BELIEVED THAT EXPERlfCNT OPERATICNS CEASED. THE CHARTS WERE 
MICROFILMED AND ARCHIVED AT THE NATIONAL CLIMATIC CENTER < NCC) . ASHEVILLE. 
NORTH CAROLINA. 

REFERENCES 

199. AND 3Sl. 


*********** t*if*********t*t ******** *********** 


SPACECRAFT CDMMON NAME- COSMOS 232 NSS DC ID 6S-060A 

ALTERNATE NAMES- KDSMDS 232 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 07/1 6/68 
APOGEE- 348.000 KM ALT 
PERIGEE- 189.000 KM ALT 
PERIOD- 89.85 MIN 
INCLINATION- 6S.32 DEG 

SPACECRAFT PERSONNEL 

PM - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

COSMOS 232 WAS THE EIGHTEENTH RUSSIAN EXPERIMENTAL WEATHER SATELLITE 
AND THE SEVENTH LAUNCHED FRCM THE PLESETSK SITE. PRIMARILY. THIS MISSION WAS 
A PART OF THE 8-DAV RECOVERABLE PAYLOAD RECONNAISSANCE SERIES. HOWEVER. 
BECAUSE. OF ITS SIMILARITY IN SIZE, SHAPE. WEIGHT, AND CRBIT AL PARAMETERS TO 
THE COSMOS 45, 6£, AND 92 FLIGHTS. COSMOS 232 WAS LIKELY A CONTINUATION OF 
THESE MISSIONS. IHE SATELLITE WAS IN THE FCRM OF A CYLINDER 5 M LONG AND 2 M 
IN DIAMETER. IT PROBABLY CARRIED IR. UV. AND VISIBLE RA01AT1CM DETECTORS 
SIMILAR TO THOSE CARRIED ON COSMOS 45, 65, AND 92. THE SATELLITE TELEMETRY 

SYSTEM OPERATED AT A FREQUENCY CF 19.995 MHZ. NO INFORMATION HAS BEEN 
RELEASED ON THE FLIGHT OR ITS SCIENTIFIC RESULTS. THE SATELLITE REENTERED 
THE ATMOSPHERE ON JULY 24, 1968, AFTER NEARLY 8 CAYS IN CRBIT. AND IT WAS 
SUCCESSFULLY RECOVERED. 

REFERENCES 

223, AND 830. 


UNKNOWN 

UNKNOWN 


OTHER INFORMATION 

SPACECRAFT WT- UNKNOWN KG 
LAUNCH CATE- 07/16/68 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 072468 
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♦ ♦**♦<.**♦****♦*♦♦♦********♦♦*♦*♦*♦♦****♦******♦♦** 


Spacecraft common name- cosmos 243 
ALTERNATE NAMES- KOSMOS 243 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- OR/22268 
APOGEE- 2<53.000 KM ALT 
PERIGEE- 213.000 KM ALT 
PERinO- ao.54 KIN 
INCLINATION- 71.29 DEG 


NSSDC ID 68-080A 


OTHER IM^ORMATICN 

SPACECRAFT WT - UNKNOWN KG 
launch cate- 09/23/ea 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 100468 


SPACECRAFT PERSC.NNEL 

PM _ UNKNOWN SOV. ACAD. OF SCIENCES MOSCOW, USSR 

PS - UNKNOWN soil. ACAD. OF SCIENCES MOSCOW, USSR 


SPACECRAFT BRIEF DESCRIPTION 

COSMOS 243 WAS THE NINETEENTH RUSSIAN EXPERIMENTAL METEOROLOGICAL 
SATELLITE AND THE EIGHTH LALNCHED FRLM THE PLESETSK SITE. ALTHOUGH IT WAS 
PRIMARILY PART OF THE RECOVERABLE PAYLCAD RECONNAISSANCE SERIES. COSMOS 243 
ALSO CARRIED A S IPPLEMEN TAL SCIENTIFIC PAYLOAD DESIGNED TO TEST INSTRUMENTS 
THAT COULD 8E USED TO INCREASE THE VIEWING CAPABILITY OF CONVENTIONAL 
WEATHER SATELLITES. THE PAYLCAD CONSISTED OF A N ARROW- ANGLE, NONSCANNING. IR 
RADIOMETER THAT MEASURED OUTGOING TERRESTRIAL RACIATICN IN THE 10- TO 
12-MICRON WINDOW AND FOUR MICROWAVE RADICMETEHS THAT MEASURED OUTGOING 
TERRESTRIAL THERMAL RADIO IKICRCWAVEI EMISSICNS AT 0.8, 1.35, 3.4, AND 8.5 
CM, THE IR AND MICROWAVE RADIOMETERS MADE SYNCHRCNIZEC MEASUREMENTS OF THE 
VARIOUS BRIGHTNESS TEMPERATURES TO PROVIDE SURFACE ANC ATMOSPHERIC 
CONDITIONS. AS WELL AS CLOLDCOVER PARAMETERS. THE DATA WERE STORED IN A 
MEMORY DEVICE ANC THEN TRANSMITTED BV TELEMETRY AT 19.995 MHZ. THE SATELLITE 
WAS IN THE FORM OF A CYLINDER 5 M LONG AND 2 M IN DIAMETER. IT REENTERED THE 
ATMOSPHERE AFTER NEARLY II CAYS IN ORBIT. A SIMILAR FLIGHT WAS MADE BY 
COSMOS 384. 


REFERENCES 

223. 426. 717, AND BC5. 


EXPERIMENT NAME- MICROWAVE RADIOMETERS NSSDC ID 68-080 A-Ol 


EXPERIMENT PERSONNEL 

PI - A.E. BASHAR INOV SAS-IPA MOSCOW, U.S.S.R. 

01 - A.S. GURVICH SAE-IPA MOSCOW, U.S.S.R, 

OPERATING STATLS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 092768 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 243 MICROWAVE RADIOMETER EXPERIMENT WAS DESIGNED TO MEASURE 
THE EARTH'S THERMAL RADIO (MICROWAVE) EMISSION TO DEVELOP TECHNIQUES FOR THE 
DETERMINATION OF THE GEOPHYSICAL PARAMETERS OF THE ATMOSPHERE, CLOUDS, AND 
THE UNDERLYING 5LRFACE. THE I NSTRUKE NT AT I ON CONSISTED CF FOUR RADICMETRIC 
RECEIVERS TUNED 10 FOUR WAVELENGTHS 18.5. 3.4. 1.35, ANO 0.8 CM) BY MEANS OF 

AN ANTENNA SYSTEM WHOSE AXIS POINTED TOWARD NADIR. THE RECEIVERS ANO 
ANTEIW4AS RESEMBLED GROUND-BASD RADIO TELESCOPES IN DESIGN BUT WERE FULLY 
AUTOMATED. THE SENSITIVITY OF THE RECEIVERS WAS ABOUT 0,7 DEG K FOR THE 8.5- 
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AND 2.4-CM BANOS AND ABOUT 2 DEG K FOR THE 1.35- AND 0.8-CM BANDS. THE 
ANTENNAS HAD HALF-POWER DIRECTIONAL PATTERN WIDTHS OF ABCajT 3.5 DEC AT 0.8. 
1.35, AND 3. A CM AND 8.6 DEG AT 6.6 CM. THE REFERENCE SIGNAL IN THE 
RADIOMETERS WAS THE SPACE BACKGROUND RADIATION. WHICH WAS RECEIVED BY SMALL 
HORNS DIRECTED TCWARD THE ZENITH. CALIBRATION IN FLIGHT WAS PROVIDED BY 
SWITCHING THE RADIOMETERS FROM THE ANTENNAS TO A NCISE GENERATOR AT A 
TEMPERATURE OF ABOUT 300 DEG K. WHICH PRCVIDED A ZERO LEVEL CONTROL. THE 
FINE ADJUSTMENT CF THE RAOICMFTER SCALES WAS BASED ON MEASUREMENTS MADE OVER 
SPECIFIC REFERENCE POINTS WITH KNOWN BRIGHTNESS TEMPERATURES AND ON AVERAGE 
CLIMATIC DATA. THESE REFERENCE POINTS MADE IT POSSIBLE TO OBTAIN RELATIVE 
RADIO BRIGHTNESS TEMPERATURES ACCURATE TO WITHIN 1 TQ 2 OEG K AND ABSOLUTE 
RADIO BRIGHTNESS TEMPERATURES TC WITHIN A TO 6 DEG K. THE RESULTS OF THE 
MEASUREMENTS WERE ACCUMULATED IN A RECORDING DEVICE AND TRANSMITTED TO THE 
GROUND BY RADIO TELEMETRY WHEN THE SATELLITE PASSED OVER THE SOVIET UNION. 
FOR THE MOST PART, THE RESULTS CF THE MEASUREMENTS MADE AT a .5 CM WERE USED 
TO ESTIMATE THE LATITUDINAL VARIATIONS IN THE THERMODYNAMIC TEMPERATURES OF 
The SURFACE OF TFE OCEAN, LAND, AND ICE FIELDS. MEASUREMENTS AT 0.8 AND 3.4 
CM WERE USED TO ACCOUNT FOR THE EFFECTS CF CLOUD DROPLET AND RAINDROP 
ABSORPTION UN THE MEASUREMENTS MADE AT 8.5 CM. THE 1 .35-CM BANOS WERE ALSO 
USED TO DETECT AREAS OF ROUGH SEAS AND TC DELINEATE THE BOUNDARIES OF SEA 
ICE FIELDS. THE MEASUREMENTS AT 0.8 CM PROVIDED A UNI CUE SOURCE OF 
INFORMATION ON THE LATITUDINAL DISTRIBUTION CF CLOUD LIQUID WATF.R CONTENT 
ILWC) AND ALLOWED AN ESTIMATE OF THE TOTAL L WC IN THE EARTH’S ATMOSPHERE. 

THE RADIOMETER MEASURED THE CLOUD LWC WITH A RELATIVE ERROR OF 0.1 KG/SQ. M, 
WHILE THE ABSOLUTE ACCURACY OF A SINGLE MEASUREMENT OF CLOUD LWC IN THE 
RANGE 0.2 TO 0.8 KG/SQ. M WAS ESTIMATED TO BE 30 TC SO PERCENT. THE AVERAGE 
O-DUO LWC FOR THE EARTH WAS FOUND TO BE 0.2 KGZSQ. M, WHILE THE TOTAL LWC 
FOR THE EARTH’S ATMOSPHERE IN SEPTEMBER 1^68 WAS ESTIMATED TO BE 8.7 TIMES 
10 TO THE Ic POWER GRAMS. THESE MEASUREMENTS WERE AVERAGED OVER AN AREA OF 
ABOUT 500 SO. KM. THE MAIN ADVANTAGE OF THIS EXPERIMENT WAS THAT THE TOTAL 
MOISTURE CONTENT OF THE ATMOSPHERE AND THE TEMPERATURE OF THE UNDERLYING 
SURFACE WERE MEASURED SIMULTANEOUSLY WITH THE CLCUO LWC. THUS PERMITTING 
THEIR CORRELATION. THE EXPERIMENT OBTAINED DATA DURING THE PERIOD SEPTEMBER 
23 TO 27. 1968. A SIMILAR EXPERIMENT WAS FLOWN ON C03MCS 384. 


REFERENCES 

332, 333. 334, 335, 336, 337, 338. 343, 407, 408, 478. 479, 576, 578, 

583. 632, 632. 640. 658, 659. 695, 696, 787. 


EXPERIMENT NAME- NARROW-ANGLE IR RADICMETER 


NSSDC ID 68-080A-02 


EXPERIMENT PERSONNEL 

PI - A.K. GORODETSKIY SA5-IPA MCSCCW , U.S.S.R. 

□ I - M.S. MALKEVICh SAS-IPA MOSCOW, U.S.S.R. 

OPERATING STATUS- INCPERABLE 

DATE LAST USABLE DATA RECORDED- 092768 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 243 NARROW-ANGLE IR RADICMETER EXPERIMENT WAS DESIGNED TO 
DETERMINE SURFACE AND CLOUDTCP TEMPERATURES BY MEASURING THE OUTGOING 
RADIATION IN THE 10- TO 12-MICRCN WINDOW. THE INSTRUMENTATION CONSISTED OF A 
HIGH-RESOLUTION, NARROW- ANGLE, KCNSCANNING IR RADICMETER WHOSE BASIC 
PRINCIPLES OF DESIGN AND OPERATION WERE IDENTICAL TO THE RADIOMETERS FLOWN 
ON COSMOS 149, 320, AND 384. THE MAIN CCMFCNENTS OF TIE RADIOMETER WERE II) 

A PARABOLIC MIRROR. <2> A CHOPPER. (3) AN IMPROVED INTERFERENCE FILTER THAT 
eliminated possible EFFECTS FROM WATER VAPOR. CARBCN DIOXIDE, AND OZONE 
ABSORPTION BANOS. 14) A BOLOMETER PLATFORM. 15) A THERMISTOR, AND 16) 
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BLINDS. EARTH AN C SPACE RADIATICN THAT ESTERED THE RADIOMETER WERE COMBINED 
ar THE MIRROR, MODULATED 8V THE CHOPPER. PASSED THROUGH THE INTERFERENCE 
FILTER, AND FOCUSED ON THE BOLOMETER. THE SIGNAL WAS AMPLIFIED AND SENT TO A 
MEMORY DEVICE FOR LATER TRANSMISSION. AN IMPROVEMENT OVER THE COSMOS 149 IR 
RADIOMETER WAS MADE BY CONTROLLING THE AMPLI F I CAT I CN FACTOR, WHICH MADE IT 
POSSIBLE TO INTRODUCE A CORRECTION WHEN A CHANGE IN SENSITIVITY OCCURRED AND 
THUS INCREASED THE RELIABILITY CF THE MEASURED VALUES. THE THERMISTOR 
MOUNTED ON THE RADIOMETER CASING MONITORED THE INSTRUMENT TEMPERATURE AND 
PROVIDED INFORMATION FOR THIS CDRRECTICN. BLINDS WITH A SET OF DIAPHRAGMS IN 
FRONT OF THE LENSES WERE USED TC REDUCE THE EFFECT OF LATERAL EXPOSURE. 
LABORATORY CALIBRATION INDICATED THAT THE RADIOMETER WAS CAPABLE OF 
MEASURING BRIGHTNESS TEMPERATURES WITH AN ERPOR CF 1 TC 2 DEG IN THE 300- TO 
250-DEG K RANGE AND 2 TO 4 DEG IN THE 250- TO 220-0EG K RANGE. THE OPTICAL 
AXIS OF THE RAOICMETER WAS ALIGNED PARALLEL TO THE LOCAL VERTICAL AND WAS 
DIRECTED TOWARD NADIR. THE RADICMETEB VIEWED SUCCESSIVE RECTANGULAR STRIPS 
IS KM WIDE AND 3C0 KM LONG AS THE SATELLITE PROGRESSED ALONG ITS ORBITAL 
PATH AT AN AVERAGE ALTITUDE OF 250 KM. THE HIGH SPATIAL RESOLUTION MADE IT 
POSSIBLE TO OBSERVE THE DETAILS OF THE CLCUD COVER'S THERMAL STRUCTURE AND 
TO DETERMINE ThC TEMPERATURE OF THE LNDERLYING SURFACE. THE RESULTS FROM THE 
EXPERIMENT INDICATED THAT THE AVERAGE DIFFERENCE BETWEEN THE EARTH'S 
BRIGHTNESS TEMPERATURE MEASURED OVER CLOUDLESS OCEAN OR LAND SURFACES AND 
THE ACTUAL AIR TEMPERATURE WAS IS DEG WITH A PLUS CR MINUS 3-DEG VARIATION 
AND THAT THESE ACCURACIES CCU.O BE APPLIED IN THE DET ERM INAT IDN OF CLOUDTOP 
TEMPERATURE. IN ADDITION, IT WAS DISCOVERED THAT AEROSOL ABSORPTION WAS THE 
MAIN CONTRIBUTION TO THE TRANSFORMATION CF THE INTRINSIC RADIATION OF THE 
UNDERLYING SURFACE IN THE 10- TC 12-MICRCN RANGE F CR CLEAR CONDITIONS. 

REFERENCES 

467, AND 5t3. 




SPACECRAFT COMMON NAME- COSMOS 258 NSS DC ID 68-11 lA 

ALTERNATE NAMES- KDSMOS 258 

ORBITAL INFORMATION 

ORBIT type- GEOCENTRIC 
EPOCH DATE- 12/1 1/68 
APOGEE- 298.000 KM ALT 
PERIGEE- 20E.000 KM ALT 
PERIOD- 89.59 MIN 
INCLINATION- 64. 9B DEG 

SPACECRAFT PERSONNEL 
PM - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

COSMOS 256 WAS THE TWENTIETH RUSSIAN EXPERIMENTAL METEOROLOGICAL 
SATELLITE AND THE NINTH LAUNCHED FROM THE TYURATAM SITE. ALTHOUGH IT WAS 
PRIMARILY PART OF THE 6-DAY RECCVERABLE PAVL CAD RECONNAISSANCE SERIES. 
COSMOS 258 CARRIED A SUPPLEMENTAL SCIENTIFIC PAYLOAD TO TEST METEOROLOGICAL 
SENSORS AND TO OBTAIN DATA IN SUPPORT OF THE CPERATI DNAL WEATHER SATELLITE 
development PROGRAM. THE ANNOUNCED INSTRUMENTATION CONSISTED OF A SCANNING 
IR RADIOMETER. SIMILAR TO THOSE CARRIED CN COSMOS 45, 65, AND 92. WHICH 


UNKNOWN 

UNKNOWN 


OTHER INFORMATION 

SPACECRAFT WT- UNKNOWN KG 
LAUNCH CATE- 12/10/68 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 121868 
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RECORDED THE SPECTRAL INTENSITY OF TERRESTRIAL RAOIATICN IN THE IS- TO 
2D-M tCRQN BAND. THE INSTRUMENTATION ALSO MAY HAVE INCLUDED A CLCWOCQVEH 
PHOTOMETER. A UV SPECTROPHOTOMETER. AND A NIGHT AIRGLCU COLORIMETER SIMILAR 
TO TH3SE FLOWN Oh COSMOS AS. 65. 92, AND 232. THE SATELLITE WAS CYLINDRICAL. 
5 M LONG AND 2 M IN DIAMETER. IT TRANSMITTED ON A FRECUENCY OF 19.995 MHZ. 
THE SATELLITE REENTERED THE EARTH'S ATMCSPHERE ON DECEMBER 18, 1968. AFTER 

NEARLY 8 DAYS IN ORBIT. AND WAS SUCCESSFULLY RECCVERED. 

REFERENCES 

223. AND 830. 


EXPERIMENT NAME- SCANNING IR RADIOMETER 


NSSOC ID 68-lllA-Ol 


EXPERIMENT PERSONNEL 

PI - V.I. TULUPOV MOSCOW STATE U MOSCOW, USSR 

operating STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 121168 

EXPERIMENT BRIEF DESCRIPTION 

The cosmos 2se scanning ir radiometer experiment measured the angular. 
SPECTRAL. AND GECGRAPHIC DISTRIBUTION OF OUTGOING TERRESTRIAL RADIATION 
DURING BOTH DAY AND NIGHT OVER CONTI rc NTS AND OCEANS IN THE 15- TO 23-MlCRON 
BAND. THE MEASUREMENTS WERE MADE IN LATE WINTER FOR COMPARISON WITH PREVIOUS 
MEASUREMENTS MADE IN AUTUMN AND EARLY SPRING BY SIMILAR EXPERIMENTS FLOWN ON 
COSMOS 45. eS. AND 92. THE INSTRUMENTATION CONSISTED OF A SCANNING 
DIFFRACTION SPECTROPHOTOMETER ESSENTIALLY THE SAME AS THOSE FLOWN ON THE 
EARLIER FLIGHTS. THE OUTGOING TERRESTRIAL RADIATION AND BACKGROUND 
COMPARISON ISPACE} RAOIATICN ENTERED THE INSTRUMENT THROUGH AN INLET WINDOW 
AND WERE REFLECTED FROM MIRROR OBJECTIVES ONTO A CHOPPER. THE CHOPPER 
SUCCESSIVELY REPLACED THE EARTH RAOIATICN WITH SPACE RADIATION AT THE INPUT 
SLITS OF THEIR RESPECTIVE MONOCHROMATORS. THE RACIATICN FLUXES ENTERING THE 
MONOCHROMATORS WERE DISPERSED BY PLANE DIFFRACTING GRIDS AND WERE 
SIMULTANEOUSLY FOCUSED BY COLLIMATED CAMERA MIRROR OBJECTIVES ONTO 
aOLOMETRIC DETECTORS IN SUCH A WAY THAT. WHEN THE EARTH RADIATION REACHED 
ONE BOLOMETER. T (-E SPACE RADIATION ARRIVED AT THE OTHER. THIS RADIATION WAS 
CONVERTED BY THE BOLOMETERS I NT 0 ELE CT RI C AL SIGNALS AND THEN WAS AMPLIFIED 
AND CONVERTED INTO DC VOLTAGES PROPORTIONAL TO THE RAOIATICN FLUXES. THESE 
5IGNM-S WERE RECCRDED ON TWO CHANNELS OF A MINIATURIZED LOOP OSCILLOGRAPH 
35-MM FILM STRIP AND STORED ON EOARD, THE SPECTRUM WAS SCANNED BY ROTATING 
THE DIFFRACTION GRIDS ABOUT AXES PARALLEL TO THE GRID LINES BY MEANS OF CAM 
MECHANISMS. THE INSTRUMENT'S 40.5-SEC OPERATING CYCLE WAS ONE HALF AS LONG 
AS THAT OF THE EARLIER FLIGHTS. THE SPECTRAL INTERVAL FRCM IS TO 28 MICRONS 
WAS SCANNED IN 9.1 SEC. THE TIME INTERVAL BETWEEN MEASUREMENTS AT THE SAME 
WAVELENGTH WAS EQUAL TO THE OPERATING CYCLE OF THE INSTRUMENT. THE SPECTRAL 
RESOLUTION WAS ABOUT 2.5 MICRONS. DURING THE TIME THAT ONE SPECTROGRAM WAS 
RECORDED. THE SATELLITE MOVED 7C KM ALCN6 THE ORBIT. THE OPTICAL AXIS OF THE 
INSTRUMENT WAS DIRECTED ALONG THE LOCAL VERTICAL AND WAS POINTED TOWARD 
NADIR. THE SCANNING PLANE WAS PERPENDICULAR TO THE ORBITAL PLANE AND ROTATED 
WITHIN PLUS OR MINUS 90 DEG FROM NADIR. AT AN AVERAGE SATELLITE ALTITUDE OF 
ABOUT 250 KM. THE INSTRUMENT VIEWED AN AREA 75 BY 75 KM AT NADIR. THE 
MEASUREMENTS WERE MADE CONTINUOUSLY FOR 28 HR BEGINNING CN DECEMBER 10. 

1968. AND ABOUT 2500 SPECTRA FRCM THE SURFACE OF THE EARTH BETWEEN LATITUDES 
65 DEG N TO 65 DEG S WERE RECORDED. HALF OF THEM DURING THE DAY AND THE 
OTHER HALF AT NIGHT. FIVE NARROW INTERVALS WITHIN THE 15- TO 28-MICRON RANGE 
WERE SELECTED FOR ANALYSIS ID A BAND CENTERED AT IS MICRONS (CARBON 
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DIOXIDE ABSORPTICN 8AND)« 12) BANDS CENTERED AT 13 AND 20 MICRONS 
(ATMOSPHERIC WINDOWS) t AND (3) BANDS CENTERED AT 24 AND 28 MICRONS (WATER 
VAPOR ABSORPTION BANDS). THE DATA ACOUIREO WERE RETURNED TO THE EARTH ON 
DECEMBER le. IS6€. IN A SPECIAL REENTRY CCNTAINER. ANC WERE SUCCESSFULLY 
RECOVERED. 

references 

651. 
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SPACECRAFT COMMON NAME- COSMOS 320 NSSOC ID 70-OOSA 

ALTERNATE NAMES— KOSMOS 320 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 01/17/70 
APOGEE- 326.000 XM ALT 
PERIGEE- 247.000 KM ALT 
PERIOD- 90.18 MIN 
INCLINATION- 46.4 DEG 

SPACECRAFT PERSONNEL 
PH - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

COSMOS 320 WAS THE TWENTIETH RLSSIAN EXPERIMENTAL METEOROLOGICAL 
SATELLITE AND THE FOURTH LAUNCHED FROM THE KAPUSTIN YAR SITE. THE SATELLITE 
WAS ORSITEO to continue THE RADIATION STUDIES OF THE EARTH'S SURFACE. 
ATMOSPHERE. AND CLOUD COVER BEGUN BY COSMOS 149. THE SATELLITE. WHICH WAS 
BASICALLY AN ORBITING OPTICAL S1AT1DN. WAS EQUIPPED WITH Il> TWO 
MEDIUM-RESOLUTION. NARROW-ANGLE, THREE -CHANNEL SCANNING TELEPHOTOH ET ERS 
OPERATING IN TIC VISIBLE SPECTRAL REGION TO DETERMINE THE STATISTICAL VALUES 
OF CLOUD FIELDS AND SURFACE FORMATIONS, CLDUOTOP HEIGHTS. AND ATMOSPHERIC 
WATER VAPOR CONTENT, (2> A HIGH-RESOLUTI CN . NARROW-ANGLE. IR RADIOMETER 
OPERATING IN THE 10- TO 12-MICRCN WIN7GW TO DETERMINE SURFACE AND CLOUDTOP 
TEMPERATURES. (3) A PAIR OF THREE-CHANNEL. WIDE-ANGLE RADIOMETERS TO 
DETERMINE THE RADIATIVE BALANCE OF THE E ARTM-ATMCSFHERE SYSTEM. AND (4) A 
TELEVISION CAMERA SYSTEM TO PROVIDE CLOUDCOVER PICTURES FOR CORRELATION WITH 
THE RADIATION DATA. THE CONFIGURATION AND SIZE OF COSMOS 320 WERE IDENTICAL 
TO THOSE DF COSMOS 149. IT WAS SHAPED LIKE A DOMED CYLINDER WITH AN ANNULAR 
BASE AND AERODYNAMIC STABILIZER AND WAS 6.5 M LONG AND 1.2 M IN DIAMETER. 

ONE OF THE TELEPHOTOMETERS WAS MOUNTED IN THE DOMED NCSE SECTION AND SCANNED 
IN A PLANE PERPENDICULAR TO THE FLIGHT PATH, WHILE THE OTHER WAS MOUNTED ON 
THE LEFT SIDE OF THE CYLINDRICAL CENTER SECTION AND SCANNED ALONG THE FLIGHT 
PATH. THE TELEVISION SYSTEM WAS HOUSED IN THE SIDE OF THE DOMED NOSE 
SECTION. AND ITS OPTICAL AXIS WAS DIRECTED ALONG NADIR. THE RADIATION 
balance sensor UNITS WERE ATTACHED TO BOCMS THAT TELESCOPED OUT FROM THE 
LOWER AND UPPER SIDES OF THE SATELLITE BASE. THE LCWEF SENSOR UNIT FACED 
NADIR. AND THE UPPER SENSOR UNIT VIEWED IN THE ZENITH DIRECTION. ALSO 
ATTACHED TO THE BASE, BY MEANS CF FOUR LCNG BARS, WAS THE ANNULAR 
aerodynamic stabilizer, which was capable CF PROVIDING AN ORIENTATION IN 
SPACE WITH AN ERROR LESS THAN S DEG RELATIVE TO THE THREE COORDINATE AXES. 
THE SATELLITE'S ORIENTATION WAS ALSO REGULATED WITH RATHER HIGH ACCURACY 


SOV. ACAO. OF SCIENCES MCSCOW , USSR 
SOV. ACAO. OF SCIENCES MOSCOW. USSR 


OTHER INFCPMATIGN 

spacecraft WT- 300. <G 

LAUNCH CATE- 01/16/70 
OPERATING status- inoperable 
DATE last usable 

DATA RECORDED- 021070 
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FROM THE MEASUREMENTS MADE BY THE SCIENTIFIC INSTRUMENTS. THE ORIENTATION 
AND STABILIZATION SYSTEM MADE IT POSSIBLE TO RELATE DATA TO GEOGRAPHICAL 
LOCATION WITH AN ACCURACY OF 1 0 TO 1 5 KM AT NADIR. THE SATELLITE TRANSMITTED 
DATA IN EITHER A DIRECT READOUT DR A MEMORY MODE AT 40 MHZ VIA AN ANTENNA 
MOUNTED ON THE UPPER SIDE OF THE SATELLITE BASE. THE SATELLITE 

INSTRUMENTATION INCLUDED A PROGRAMMING AND TIMING DEVICE FOR CONTROLLING THE 
VARIOUS UNITS AND THE TELEMETRY SYSTEM IN BOTH DATA TFANSMISSION MODES. THE 
MISSION WAS A SUCCESS. AND GOOD DATA ON THE RADIATION FIELD OF THE 
EARTH- ATMOSPHERE SYSTEM WERE OBTAINED. CCSMOS 32 0 REENTERED THE EARTH'S 
ATMOSPHERE ON FEBRUARY 10. 1470, AFTER 25 DAYS IN CRBIT. 

REFERENCES 

223. 656. AND 805. 


EXPERIMENT NAME- THREE-CHANNEL NARROW-ANGLE NSSDC ID 70-005 A-0 I 

T EL EP HQTO ME TE R S 

EXPERIMENT PERSONNEL 

PI - UNKNOWN SOV. ACAD. OF SCIENCES HCSCOW, USSR 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 021 CTO 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 320 THREE-CHANNEL NARROW-ANGLE TELE PHCT CMET ER EXPERIMENT 
WAS DESIGNED PRIMARILY TO MEASURE QUANTITATIVELY THE ANGULAR. SPATIAL. AND 
SPECTRAL PARAMETERS OF THE STRUCTURE OF CLOUD FIELCS, AEROSOLS. AND THE 
UNDERLYING SURFACE THAT DETERMINE THE RADIATION FIELD OF THE EARTH. OTHER 
GOALS WERE TO MEASURE REFLECTED SOLAR RADIATION IN VARIOUS SECTIONS OF THE 
SPECTRUM TO DETERMINE CLOUDTOP HEIGHTS AND THE ATMOSPHERIC WATER VAPOR 
CONTENT. THE INSTRUMENTATION CONSISTED OF TWO THREE-CHANNEL. 
MEDIUM-RESOLUTION TELEPHOTOMETE RS THAT SCANNED IN TWO MUTUALLY ORTHOGONW. 
PLANES AND PRODUCED TWO PHOTOMETRIC PROFILES OF THE EARTH'S BRIGHTNESS FIELD 
IN NARROW INTERVALS OF THE VISIBLE AN> NEAR IR SPECTRAL REGIONS. THEY EACH 
HAD A 3-DE6 FIELD OF VIEW. THE FIRST TELEPHOTCMETER WAS MOUNTED ON TOP OF 
THE NOSE SECTION OF THE SPACECRAFT AM> SCANNED PERPENCICULAR TO THE FLIGHT 
TRAJECTORY. IT MEASURED THE INTENSITY OF R^ LECT EO SOLAR RADIATION IN NARROW 
BANDS centered AT 0.75, 0.44. AMT 1.03 MICRONS. THE SECOND T ELEPHOTOMETER 
WAS MOUNTED ON THE LEFT SIDE OF THE CYLINDRICAL CENTER SECTION AND SCANNED 
ALONG THE flight TRAJECTORY. IT MEASURED THE INTENSITY OF REFLECTED SOLAR 
RADIATION IN THE WATER VAPOR ABSORPTION EANOS OF 0.72 AND 0.44 MICRON AND IN 
THE MOLECULAR OXYGEN BAND OF 0.76 MICRON. THE SPECTRAL RESOLUTION OF THE 
INSTRUMENTS WAS 3 TO S MILLIMICRONS. EACH CHANNEL WAS CALIBRATED INTEGRALLY 
AND SPECTRALLY IN ORBIT. THE PRINCIPAL ELEMENTS OF THE T EL EPHOTOMETERS WERE 
(l» A PROTECTIVE QUARTZ CAP. (21 A PLANE SCANNING MIRROR. 131 A COLLIMATOR. 
(4> A SET OF INTERFERENCE FILTERS. (51 A PROGRAMMt NG DISK. (6) THREE 
PHOTOMULTIPLIERS. (7) A PROTECTIVE TUBULAR DIAPHRAGM, AND (8) A REVERSING 
MOTOR. REFLECTED SOLAR RADIATION ENTERED THE INSTRUMENT BY FIRST PASSING 
THROUGH THE PROTECTIVE CAP. IT VAS REFLECTED SV THE CIRCULARLY SCANNING 
MIRROR AND THEN PASSED THROUGH THE TUBULAR DIAPHRAGM. THE INTERFERENCE 
FILTERS. AND AN OPENING IN THE PROGRAMMING DISK. THE RADIATION FELL ON THE 
THREE PHOTOMULTIPLIERS. WHOSE OUTPUT SIGNALS WERE AMPLIFIED AND FED EITHER 
TO THE TELEMETRY SYSTEM FOR DIRECT TRANSMISSION OR T 0 A RECORDING DEVICE. A 
GEAR SYSTEM HELPED TO TRANSMIT THE ROTTATION OF THE REVERSING MOTOR TO THE 
SCANNING MIRROR AND TO A CAM. WHICH ROTATSD THE PROGRAMMING DISK. THE 
RAOIATIOM DATA FROM THE 0.72- AND 0.94-4I1CIQM HATER VAPOR ABSORPTION BANOS 
AND FROM THE 0. 76-MICRON MOLECULAR OXVSEII (MKBORPTICN EANO WERE USEO TO 
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DETeRMINE THE WATER VAPOR CCNTEM CF THE ATMCSPHERE A^O To ESTIMATE THE 
HEIGHT OF CLOUD TOPS, RE SPEC TI VEL V. THE VERTICAL RESULUTIDN IN OETEHMINING 
O-aUOTOP HEIGHTS WAS ABOUT 1 KR. THE EXPERIMENT WAS A SUCCESS AND WAS 
TERMINATED WHEN THE SATELLITE REENTERED THE ATMOSPHERE CN FEERUAkY 10, 1970, 

references 

613, ANO aCS. 


experiment name- narrow-angle IR RADICMETER SSSDC 10 70-C05A-02 


EXPERIMENT PERSONNEL 

pj _ UNKNOWN SOV. ACAD. OF SCIENCES MOSCOW, USSR 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 021070 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 320 NARROW-ANGLE IR RADICMETER EXPERIMENT WAS DESIGNED TO 
determine surface and CLOUDTCP temperatures by measuring the OUTGOING 
RADIATION IN THE 10- TO 12-MICRCN WIOOOW* THE INSTRUMENTATION CONSISTED OF A 
high-resolution, narrow-angle, NGNSCANNIKG IR RADIOMETER WITH A 1- TO 2-OEG 
FIQ.D OF VIEW. IT WAS MOUNTED WITH ITS OPTICAL AXIS ALCNG THE LOCAL VERTICAL 
WHEN THE SATELLITE ASSUMED ITS NORMAL ORIENTATION. THE RADIOMETER WAS ABLE 
TO SCAN THE EART F OWING TO THE PBOGRESSICN OF THE SATELLITE ALONG ITS 
ORBITAL PATH. THE MAIN COMPONENTS OF THE RADICMETER WERE (I) A PARABOLIC 
MIRROR. C2I A CHOPPER. (3) AN INTERFERENCE FILTER, 14) A BOLOMETER PLATFORM, 
(5) A THERMISTOR. ANO. <6) BLINDS. RADIATION ENTERING THE RADIOMETER FROM 
EARTH ANO SPACE WAS COMBINED BY THE MI RRCR . MODULATED BY THE CHOPPER. PASSED 
THROUGH THE INTERFERENCE FILTERS, AND FOCUSED ON THE BCA.CMETER* THE S 1 04AL 
WAS AMPLIFIED AND SENT EITHER TC THE TELEMETRY SYSTEM FOR DIRECT 
TRANSMISSION OR TO A RECORDING DEVICE. THE RADIOMETER WAS CALIBRATED IN 
ORBIT BY A BLACK BODY. AND THE ZERO SIGNAL WAS CH&CKEO. A THERMISTOR WAS 
MOUNTED ON THE BOLOMETER CASING TO OETERMIf« THE INSTRUMENT TEMPERATURE, 
WHICH ALLOWED THE DATA TO BE CORRECTED BASED ON THE TEMPERATURE DEPENDENCE 
OF THE RADIOMETER SENSITIVITY, BLINDS WITH A SET OF DIAPHRAGMS IN FRONT OF 
THE LENSES WERE USED TO REDUCE THE EFFECT OF LATERAL EXPOSURE. THE HIGH 
SPATIAL RESOLUTION OF THE RADIOMETER 1 AflCUT 10 KM AT NADIR) MADE IT POSSIBLE 
TO OBSERVE THE DETAILS OF THE THERMAL STRUCTURE OF THE CLOUD COVER AND THE 
EARTH’S SURFACE. UNDER CLOUDLESS CONDI TICNS. THE TEMPERATURE OF THE OCEAN 
SURFACE WAS DETERMINED WITH AN RMS ERROR OF APPROXIMATELY 2 DEG. THE HIGH 
RESOLUTION OF THE RADIOMETER ALSO MADE IT POSSIBLE TO DETERMINE THE 
CONTRIBUTION OF THE AEROSOL COMPONENT TO THE TRANSFORMATION OF THE THERMAL 
RADIATION EMITTED FROM THE EARTH’S SURFACE AND THE LOWER LAYER OF THE 
ATMOSPHERE. IN ACDITION. THE HEIGHTS OF CLOUD TOPS COULD BE DETERMINED TO AN 
ACCURACY OF 1 KM. PROVIDED SUFFICIENT INFORMATION CN THE ATTENUATION OF THE 
CLOUD RADIATION BY THE ATMCSPHERE WAS AVAILABLE. THE EXPERIMENT WAS A 
SUCCESS ANO TERMINATED WHEN THE SATELLITE REENTERED THE EARTH’S ATMOSPHERE 
ON FEBRUARY tO. 1970. 

REFERENCES 

613. ANO 8CS. 


EXPERIMENT NAME- THREE-CHANNEL WIDE-ANGLE RADICMETERS NSSOC 10 70-005A-03 

EXPERIMENT PERSONNEL 
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PI - G.P. FORAPANQVA 5AE-IPA MCSCOW* USSR 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 021 C70 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 320 THREE-CHAN ^EL WIDE-ANGLE RADICMETER EXPERIMENT WAS 
DESI®IED TO DETERMINE THE GLOBAL DISTRIBUTION OF THE BALANCE BETWEEN 
INCOMING SOLAR RADIATION AND OUTGCING TERRESTRIAL AND REFLECTED SOLAR 
RADIATION. THE INSTRUMENTATION CONSISTED OF TWC THREE-CHANNEL WIDE-ANGLE 
I laO-OEGI RADIOMETERS THAT WERE PLACED IN SPECIAL CONTAINERS TO PROVIDE 
OPTICAL AND THERMAL tSOLATICN FRCM TFE SATELLITE. THEY WERE MOUNTED ON 
TELESCOPING BOOMS THAT EXTENDED FROM OPPOSITE SIDES OF THE SATELLITE BASE. 
WITH one DIRECTED TOWARD THE ZENITH AND THE OTHER TOWARD NADIR. EACH 
RADIOMETER CONTAINED THREE RADIATION THERMOCOUPLES. WHICH MEASURED THE TOTAL 
RADIATION FLUX IN THE SHORTWAVE 10.3 TO 30 MICRON). NEAR-IR 10.8 TO 3 
HICRIMS). AND LONGWAVE 13 TC 30 MICRONS) SPECTRAL BANDS. EACH RADIATION 
THERMOCOUPLE. IN TURN. CONSISTED OF A XENON-FILLED BALLOON THAT WAS COVERED 
BY A HEMISPHERICAL FILTER. WITH A RADIATION RECEIVING AREA AND THE 
THERMOPILES MOUNTED BELOW ON A LEAD BASE. THE FILTERS DETERMINED T F.E 

PASSBANO FOR EACH CHANNEL A UVIOL -GLASS FILTER FOR THE SHORTWAVE CHANNEL. 

A NO . 3 IR GLASS FILTER FOR THE NEAR-IR CHANNEL, AND A NO. 5 CRYSTAL FILTER 
FOR THE LONGWAVE CHANNEL. THE RADIATION RECEIVING AREA WAS DIVIDED INTO TWO 

SECTIONS THE INNER AND CUTER AREAS. THE INNER AREA WAS DISC-SHAPED. WAS 

COATED WITH BLACK AND WHITE PAINT, AND WAS ATTACHED TO THE HOT THERMOPILE 
JUNCTIONS. THE OUTER AREA WAS ANNULAR. WAS ALSO COATED WITH BLACK AND WHITE 
PAINT. BUT WAS ATTACHED TO THE COLD THERMOPILE JUCTICNS. PLATINUM RESISTANCE 
THERMOMETERS WERE LOCATED NEAR THE COLD JUNCTIONS AND HEMISPHERICAL FILTERS 
TO MONITOR THEIR TEMPERATURES. THE EARTH-ORIENTED RADICMETER MEASURED 
OUTGOING TERRESTRIAL AND REFLECTED SCLAR RAOIATICN IN ALL THREE CHANNELS, 
WHILE THE zenith-oriented RADIOMETER MEASURED SOLAR RAC I AT ION IN THE 
LONGWAVE AND SHORTWAVE CHANNELS AND SPACE RADIATION OR CHANNEL NOISE IN THE 
NEAR-IR CHANNEL. THE EXPERIMENT WAS A SUCCESS AND OBTAINED RELIABLE DATA ON 
THE EARTH'S RADIATIVE BALANCE. A SIMILAR EXPERIMENT WAS FLOWN ON COSMOS 1A9. 

REFERENCES 

80S. 


EXPERIMENT NAME- TV CAMERA SYSTEM 


NSSDC ID 70-005A-04 


EXPERIMENT PERSONNEL 

PI - UNKNOWN SOV. AC AO . OF SCIENCES MOSCOW. USSR 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 021C70 

EXPERIMENT BRIEF DESCRIPTION 

The COSMOS 320 TV CAMERA SYSTEM PRCVIOEO CLOUOCCVER AND EARTH PICTURES 
FDR USE IN ANALYSIS OF ^THE VARIOUS MEASURED QUANTITIES OF THE RADIATION 
FIELD OF THE EAR TH-A TMOSPHERE SYSTEM OBTAIAeO BY THE OTHER THREE EXPERIMENTS 
{ I .E .. A THREE-CHANNEL TELEPHOTCMETER AND A NARROW-ANGLE AND A WlDE-<ANGLE 
RADIOMETER). THE CAMERA. WHICH WAS MOUNTED IN THE LOWER SIDE OF THE DOMED 
NOSE SECTION. HAD ITS OPTICAL AXIS DIRECTED ALONG NADIR AND PRODUCED 
TELEVISION PICTURES WITH A 30-DEG FIELD OF VIEW AT NADIR. AT THE SAME TIME. 
IT GAVE A PICTURE OF THE TRANSITION ZONE BETWEEN THE EARTH'S ATMOSPHERE AND 
SPACE IN FOUR DIRECTIONS. THIS ALLOWED VISUAL CONTROL OF THE SATELLITE'S 
orientation. THE SYSTEM PERFORMED SUCCESSFULLY AND TERMINATED OPERATION WHEN 
THE SATELLITE REENTERED THE ATMOSPHERE ON FEBRUARY 10. 1970. A SIMILAR 
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SYSTEM yAS FLO»t ON COSMOS 149 


REFERENCES 

ao5. 


* 4t*****A4>«****«**** 4 444444 * 4 « **•«** 4444 44 44444 **** 


SPACECRAFT COMMON NAME- COSMOS 384 NSS DC ID 70 105A 

alternate names- KOSMOS 364 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 12/11/70 
APOGEE- 314.000 KM ALT 
PERIGEE- 212.000 KM ALT 
PERIOD- 89.5 MIN 
INO-INATION- 72.ee DEG 

SPACECRAFT PERSONNEL 
PM - UNKNOWN 

-PS - UNKNOHN 

SPACECRAFT BRIEF DESCRIPTION 

COSMOS 364 MAS THE T WENT Y-SECOKO RUSSIAN EXPERIMENTAL METEOROLOGICAL 
SATELLITE AND THE NINTH LAUNCHED FROK THE PLESETSK SITE. ALTHOUGH IT MAS 
PRIMARILY PART OF THE RECOVERABLE PAYLOAD RE CCNN A1 SS ANCE SERIES, COSMOS 384 
ALSO carried a SLPPLEHENTAL SCIENTIFIC PAYLOAD DESIGNED TO TEST INSTRUMENTS 
THAT COULD BE USED TO INCREASE THE VIE MING CAPABILITY OF CONVENTIONAL 
MEATKER SATELLITES AND CONTINUE THE INVESTIGATIONS BEGUN BY COSMOS 243. THE 

PAYLOAD Consisted of a narrom-angle, ndnscanning. ir radiometer that 

MEASURED OUTGOING TERRESTRIAL RADIATION IN THE 10- TO 12-MICRON MINDOM AND 
FOUR MICROMAVE RADIOMETERS THAT MEASURED OUTGOING TERRESTRIAL THERMAL RADIO 
IMICROHAVE) EMISSIONS AT 0.6. 1.35. 3.4, AND 8.5 CM. THE IR AND MICROMAVE 
RADIOMETERS MADE SVNCHRON I 2EO MEASUREMENTS OF THE VARIOUS BRIGHTNESS 
TEMPERATURES TO PROVIDE SURFACE AND ATMOSPHERIC CONDITIONS, AS MELL AS 
CLOUOCOVER PARAMETERS. THE DATA MERE STORED IN A MEMORY DEVICE AND THEN MERE 
TRANSMITTED BY TELEMETRY AT 19.995 MHZ., THE SATELLITE MAS IN THE FORM OF A 
CYLINDER MITH HEMISPHERICAL ENOS AND MAS 5 M LONG AND 2.44 M IN DIAMETER. 
COSMOS 384 REENTERED THE ATMOSPHERE «^TER WIRE THAN 11 DAYS IN ORBIT AND MAS 
RECOVERED. ON DECEMBER 17. 1970, A 2-M-DIAMETEP SPHERICAL CAPSULE MAS 

EJECTED FROM THE SATELLITE AND RENAIHCO IN ORBIT UNTIL DECEMBER 27, 1970. 

references 

223. AND BC5. 


SOV. ACAD. OF SCIENCES MCSCOM. USSR 
SOV, ACAD. OF SCIENCES MCSCOM, USSR 


OTHER INFCRMATION 

SPACECRAFT HT- UNKNOHN KG 
LAUNCH CATE- 12/10/70 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 122270 


EXPERIMENT 

NAME- MICROMAVE 

RADICI^TERS 

NSSDC 

ID 70-lOSA-Ol 

EXPERIMENT 

PERSONNEL 




PI - A.E. 

BASHAR INOV 

SA S-IPA 

MCSCOM. 

USSR 

01 - A.S. 

GURVICH 

SA S-IPA 

MCSCCH, 

USSR 
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OPERATItJG STATES- INCPERABLE 

CATE LAST USABLE DATA RECORDED- 120C70 

EXPERIMENT BRIEF DESCRIPTION 

THE COSMOS 3B4 MICROWAVE RADIO»<ETEfi EXPERIMENT WAS DESIGNED TO MEASURE 
THE EARTH'S THER AAL RADIO IMICRCWAVE) EMISSICN WITH THE PURPOSE OF 
developing TECHNIQUES FDR THE DETERMINATION OF THE GEOPHYSICAL PARAMETERS OF 
the ATMOSPHERE, CLOUDS, AND THE UNDERLYING SURFACE. IT CONTINUED TFE STUDIES 
BEGUN BY THE COSMOS 243 MICRCWAVE EXPERIMENT. THE INSTRUMENTATION CONSISTED^ 
OF FOUR RADIOMETRIC RECEIVERS TLNED TO FCUR WAVELENGTHS 18. S. 3.4. 1.35. AND 

0,8 CM) BY MEANS OF AN ANTENNA SYSTEM WHC5E AXIS PCINTED TOWARD NADIR. THE 
RECEIVERS AND ANTENNAS RESEMBLED GROUND-EASED BAOIC TELESCOPES IN DESIGN BUT 
WERE FULLY AUTOMATED. THE SENSITIVITY OF THE RECEIVERS WAS ABOUT 0.7 DEG K 
FOR THE 8.5- AND 3.4-CM BANDS AND ABOUT 2 DEG X FOR TFE 1.35- AND 0.8-CM 
BANOS. THE ANTENNAS HAD HALF-POWER OIRECTICNAL PATTERN WIDTHS OF ABOUT 3.5 
DEG AT 0,8, 1.35, AND 3.4 CM AND 8.8 DEG AT 0.5 CM. THE REFERENCE SIGNAL IN 

the RADIOMETERS WAS THE SPACE BACKGRCUND RADIATICN, WHICH WAS RECEIVED BY 
SMALL HORNS DIRECTED TOWARD THE ZENITH. CALIERATICN IN FLIGHT WAS PROVIDED 
by SWITCHING THE RADIDMETERS FRCM THE ANTENNAS TO A NOISE GENEfiATOfi AT A 
TEMPERATURE OF AEOUT 300 DEG tC , WHICH PfiCVIDED A ZERO LEVEL CONTROL. THE 
fine ADJUSTMENT CF THE RADICMETER SCALES WAS BASED ON MEASUREMENTS MADE OVER 
^ECIFIC REFERENCE POINTS WITH KNOWN BRIGHTNESS TEMPERATURES AND ON AVERAGE 
CLIMATIC DATA. THESE REFERENCE POINTS MADE IT POSSIBLE TC OBTAIN RELATIVE 
RADIO BRIGHTNESS TEMPERATURES ACCURATE TC WITHIN I TO 2 DEG K AND ABSOLUTE 
RADIO BRIGHTNESS TEMPERATURES TC WITHIN 4 TO 6 DEG K, THE RESULTS OF THE 
MEASUREMENTS WERE ACCUMULATED IN A RECORDING DEVICE AND WERE TRANSMITTED TO 
THE GROUND BY RADIO TELEMETRY WHEN THE SATELLITE PASSED OVER THE SOVIET 
UNION. FOR THE MCST PART, THF RESULTS CF MEASUREMENTS MADE AT 8.5 CM WERE 
USED TO ESTIMATE THE LATITLDINAL VARIATIONS IN THE THERMODYNAMIC 
TEMPERATURES OF THE SURFACE CF THE OCEAN, LAND, AND ICE FIELDS. MEASUREMENTS 
AT O.a AND 3.4 CM WERE USED TO ACCOUNT F CR THE EFFECTS OF CLOUD DROPLET AND 
RAINDROP ABSORPTION ON THE MEASUREMENTS MADE AT 8.5 CM. THE 1,35-CM 
MEASUREMENTS ACCOUNTED FOR THE A8SOBFTICN DUE TO WATER VAPOR AND WERE USED 
TO OBTAIN THE TOTAL ATMOSPHERIC MOISTURE CONTENT OVER THE OCEANS. CHANGES IN 
RADIO BRIGHTNESS TEMPERATURES IN THE 8.5- AND 3.4-CM BANDS WERE ALSO USED TD 
DETECT AREAS OF ROUGH SEAS AND TO DELINEATE THE BOUNDARIES OF SEA-ICE 
fields. THE MEASUREMENTS AT 0.8 CM PROVIDED A UNIQUE SOURCE OF INFORMATION 
ON THE LATITUDINAL DISTRIBUTION OF CLOUD LIQUID WATER CONTENT (LWC) AND 
ALLOWED AN ESTIMATE OF THE TOTAL LWC IN THE EARTH'S ATMOSPHERE. THE MAIN 
ADVANTAGE OF THIS EXPERIMENT WAS THAT THE TOTAL MOISTURE CONTENT OF THE 
ATMOSPHERE AND THE TEMPERATURE CF THE UNDERLYING SURFACE WERE MEASURED 
SIMULTANEOUSLY WITH THE CLOUD L WC . THUS PERMITTING THEIR CORRELATION. 

REFERENCES 

408. ES8, AND 805. 


EXPERIMENT NAME- NARROW-ANGLE IR RADICMETER NSSDC ID 70-105A-02 

EXPERIMENT PERSONNEL 

PI - A.K. GORODETSKIY SAS— iPA MCSCOW . USSR 

GI - M.S. MALKEVICH SAS-IPA MCSCOW, USSR 

OPERATING STATUS- INOPERABLE 

CATE last USABLE DATA RECORDED- I20C70 

EXPERIMENT BRIEF DESCRIPTION 
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THE COSMOS 384 NARROW-ANGLE IR RAOICMETEH EXPERIMENT WAS DESIGNED TO 
DETERMINE SURFACE AND CLOUDTEP TEMPERATURES BY MEASURING THE OUTGOING 
radiation in the IC- to 12-MICRCN WINTOW. THE I NST m MEAT AT I ON CONSISTED OF A 
high— R ESOLOT ION* NARROW— A NGLE ♦ NCNSCANNING IR RADICMETER WHOSE, BASIC 
PRINCIPLES OF DESIGN AND OPEHATICN WERE IDENTICAL TO THE RADIOMETERS FLOWN 
ON COSMOS 149. 243. AND 32 C . THE MAIN CCM.PCNENTS OF T (- E RADIOMETER WERE (1) 

A PARABOLIC MIRRCR. (2) A CHOPPER. 13) AN IMPROVED INTERFERENCE FILTER THAT 
ELIMINATED POSSIBLE EFFECTS FRCM WATER VAPQH. CABBCN DIOXIDE. AND DZQNE 
absorption BANOS. 14) A S0LCME7ER PLATFORM. <5 ) A THERMISTOR. AND (6) 
blinds. EARTH ANC SPACE RADIATION THAT ENTERED THE RADIOMETER WERE COMBINED 
by the mirror. MODULATED BY THE CHOPPER. PASSED THROUGH THE INTERFERENCE 
filter, and FOCUSED ON THE BOLOMETER. THE SIGNAL WAS AMPLIFIED AND SENT TO A 
MEMORY DEVICE FOR LATER TRANSMISSION. AN IMPROVEMENT CVEfi THE COSMOS 149 AND 
320 INSTRUMENTS WAS MADE BY CONTROLLING THE AMPLIFICATION FACTOR. WHICH MADE 
IT POSSIBLE TO INTRODUCE A CCRRECTION WHEN A CHANGE IN SENSITIVITY OCCURRED 
AND THUS INCREASED THE RELIABILITY OF THE MEASURED VALUES. THE THERMISTOR 
MOUNTED ON THE RADIOMETER CASING MONITORED THE INSTRUMENT TEMPERATURE AND 
PROVIDED INFORMATION FOR THIS CCRRECTION. BLINDS WITH A SET OF DIAPHRAGMS IN 
FRtWT OF THE LENSES WERE USED TO REDUCE THE EFFECT OF LATERAL EXPOSURE. 
LABORATORY CALIBRATION INDICATED THAT THE RADICMETER WAS CAPABLE OF 
MEASURING BRIGHTNESS TEMPERATURES WITH AN ERROR OF I TC 2 DEG IN THE 300- TO 
250-DEG K RANGE AND 2 TO 4 DEG IN THE 250- TO 220-DEG K RANGE. THE OPTICAL 
AXIS OF THE radiometer WAS ALIGNED PARALLEL TO THE LOCAL VERTICAL AND WAS 
directed toward NADIR. THE RADICMETER VIEWED SUCCESSIVE RECTANGULAR STRIPS 
15 KM WIDE AND 300 KM LONG AS THE SATELLITE PROGRESSED ALONG ITS ORBITAL 
PATH AT AN ALTITUDE OF ABOUT 300 KM. THE HIGH SPATIAL RESOLUTION MADE IT 
POSSIBLE TO OBSERVE. THE DETAILS OF THE CLOUD COVER'S THERMAL STRUCTURE AND 
TO determine T)t temperature of THE UNDERLYING SURFACE. 


REFERENCES 

SOS. 
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2. Molniya 1 Series 


SPACECRAFT COMMON NAME- MOLNIYA 1C NSSOC ID 66-035A 

ALTERNATE NAMES- MOLNIYA 1/3 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 04/2 C/e 6 
APOGEE- 39492.0 KM ALT 
PERIGEE- 506.000 KM ALT 
PERIOD- 710.4 MIN 
INCLINATION- 6E.04 DEG 

SPACECRAFT PERSONNEL 
PM - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

MOLNIYA IC WAS A FIRST-GENERATION RUSSIAN COMMUNICATIONS SATELLITE 
(COMSAT) ORBITED TO TEST AND PERFECT A SYSTEM OF RADIO COMMUNI CAT ICNS AND 
TELEVISION BROADCASTING USING EARTH SATELLITES AS ACTIVE TRANSPONDERS AND TO 
EXPERIMENT WITH THE SYSTEM IN PRACTICAL USE. THE BASIC FUNCTION OF THE 
SATELLITE WAS TO RELAY TELEVISION PROGRAMS AND LCNG-D 1ST ANCE TWO-WAY 
MULTICHANNEL TELEPHONE. PHO TOTE LE PHOME , AND TELEGRAPH LINKS FROM MOSCOW TO 
THE VARIOUS STANDARD GROUND RECEIVING STATIONS 1 N THE 'ORBIT A* SYSTEM. THE 
SATELLITE WAS IN THE FORM OF A HERMETICALLY SEALED CYLINDER WITH CONICAL 

ENDS ONE END CONTAINED THE ORBITAL CORRECTING ENGINE AND A SYSTEM OF 

MICHOJETS. AND THE OTHER END CONTAINED EXTERNALLY MOUNTED SOLAR AND EARTH 
SENSORS. INSIDE THE CYLINDER WERE (1) A HIGH-SENSITIVITY RECEIVER AND THREE 
800-MHZ 40-W TRANSMITTERS (ONE OPERATIONAL AND TWO IN RESERVE). (2) 
TELEMETERING DEVICES THAT MCNI TCRED EQUIPMENT OPERATICN. (3) CHEMICAL 
BATTBilES THAT WERE CONSTANTLY RECHARGED BY SOLAR CELLS, AND 14) AN 
ELECTRONIC COMPUTER THAT CONTROLLED ALL EQUIPMENT CN BOARD. MOUNTED AROUND 
THE CENTRAL CYLINDER WERE SIX LARGE SOLAR BATTERY PANELS AND TWO 
DIRECTIONAL. HIGH-GAIN PARABOLIC AERIALS, ISO DEG APART. ONE OF THE AERIALS 
WAS DIRECTED CONTINUALLY TOWARD THE EARTH BY THE HIGHLY SENSITIVE EARTH 
SENSORS. THE SECOND AERIAL WAS HELD IN RESERVE. SIGNALS WERE TRANSMITTED IN 
A FAIRLY NARROW BEAM ENSURING A STRONG RECEPTION AT THE EARTH'S SURFACE. THE 
SATELLITE RECEIVED TELEMETRY AT 1000 MHZ. TELEViSiCN SERVICE WAS PROVIDED IN 
A FREQUENCY RANGE OF 3.4 TO 4.1 GHZ AT 40 W, MOLNIYA 1C, WHOSE CYLINDRICAL 
BODY WAS 3.4 M LONG AND 1.6 M IH DIAMETER. WAS MUCH HEAVIER THAN 
CORRESPONDING U.S. COMSATS. AND IT HAD ABOUT 10 TIMES THE POWER OUTPUT OF 
THE EARLY BIRO CCMSAT. IN ADDITICN, IT DIO NOT EMPLOY A GEOSYNCHRONOUS 
EQUATORIAL ORBIT AS HAVE MOST U.S. CCMSATS BECAUSE SUCH AN ORBIT W(ULD NOT 
PROVIDE COVERAGE FOR AREAS NORTH OF 70 DEG N LATITUDE. INSTEAD. THE 
SATELLITE WAS BOCSTEO FROM A LOW-ALTITUDE PARKING ORBIT INTO A HIGHLY 
ELLIPTICAL ORBIT WITH TWO HIGH APOGEES DAILY OVER THE NORTHERN HEMISPHERE — 

ONE OVER RUSSIA AND ONE OVER NORTH AMERICA AND RELATIVELY LOW PERIGEES 

OVER THE SOUTHERN HEMISPHERE. DURING ITS APOGEE. Ma_NlVA IC REMAINED 
RELATIVELY STATIONARY WITH RESPECT TC THE EARTH BELOW FOR NEARLY B OF EVERY 
12 HR. BY PLACING THREE OR MORE MOLNIYA 1 SATELLITES IN THIS TYPE OF ORBIT. 
SPACING THEM SUITABLY. AND SHIFTING THEIR ORBITAL PLANES RELATIVE TO EACH 
OTHER BY 120 DEG, A 24-HR/DAV COMMUNICATION SYSTEM COULD BE OBTAINED. 

MOLNIYA 1C RELAYED COLOR TV TR A NSMI SSI CNS FROM MOSCOW TQ FRANCE IN A TEST OF 
THE FRENCH-RUSSI AN SECAM-III TELEVISION TRANSMISSION SYSTEM. IN ADDITION. 
MOLNIYA 1C WAS TFE FIRST OF THE SERIES TC CARRY A TELEVISION CAMERA TO 
TRANSMIT BACK CLOUDCOVER PICTURES. THE CAMERA WAS EXTERNALLY MOUNTED AND WAS 


UNKNOWN 

UNKNCWN 


OTHER INFORMATION 

SPACECRAFT WT- 99B. KG 

LAUNCH DATE- 04/25/66 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECOROED- 
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EQUIPPED with VARIOUS FILTERS A AO INTERCHANGEABLE VIDE- AND NARROW -ANGLE 
lenses, from its high apogees OVER TEE NORTHERN HEMISPHERE. THE SATELLITE 
TRANSMITTED DETAILED CLOUOCCVER PICTURES OF THE ENTIRE DISC OF THE EARTH 
THAT WERE SIMILAR TO THE ATS PICTURES- THESE PICTURES FRCM MCH.N1VA 1C WERE 
USED IN CONJUNCTION WITH CLQLDCOVER PICTURES TAKEN BY THE LOWER ORBITING 
SATELLITES OF THE *METEQR* WEATHER SATELLITE SYSTEM TO OBTAIN A 
COMPREHENSIVE ANC DETAILED VIEW OF GLOBAL WEATHER SYSTEMS- AS OF MAY 1972. 
THE SATELLITE REMAINED IN CR8IT. 

REFERENCES 

137, 221, 223. 263, 3E3. 377, 560, 7X8, 797, 856. AND 879. 


«««***««•••*•««***** ******** ***************** 


spacecraft CDmIiON name- MOLNIYA id NSSOC id 66-092A 

ALTERNATE NAMES- MOLNIYA 1/4 

•ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
H>OCH DATE- 10/21/66 
APOGEE- 39685.0 KM ALT 
PERIGEE- 505.000 KM ALT 
PERIOD- 714.4 MIN 
INCLINATION- 6 5.35 DEG 

SPACECRAFT PERSONNEL 
FM - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

MOLNIYA ID WAS A FIRST-GENERATION RUSSIAN COmu N 1C AT IONS SATELLITE 
ICOMSATJ ORBITED TO TEST AND PERFECT A SYSTEM OF RADIO COMIAJNl CAT I ONS AND 
TELEVISION BROADCASTING USING EARTH SATELLITES AS ACTIVE TRANSPONDERS AND TO 
EXPERIMENT WITH THE SYSTEM IN PRACTICAL USE. THE BASIC FUNCTION OF THE 
SATELLITE WAS TO RELAY TELEVISICN PROGRAMS AND LCNG-D 1ST ANCE TWO-WAY 

Multichannel telephone, phdtdtelephome , and telegraph links from moscow to 
THE various standard GROUND RECEIVING STATIONS IN THE ‘ORBIT A* SYSTEM. THE 
satellite was in THE FORM OF A HERMETICALLY SEALED CYLINDER WITH CCNICAL 
ENOS — ONE END CONTAINED THE ORBITAL CORRECTING ENGINE AND A SYSTEM OF 
MICROJETS, AND THE OTHER END CONTAINED EXTERNALLY MOUNTED SOLAR AND EARTH 
SENSORS. INSIDE THE CYLINDER WERE III A HIGH-SENSITIVITY RECEIVER AND THREE 
800-MHZ 40-W TRANSMITTERS ICIC CPERATICNAL AND TWO IN RESERVE), 12) 
TELEMETERING DEVICES THAT MCNI TCREO EQUIPMENT OPERATICN, (3) CHEMICAL 
batteries THAT WERE CONSTANTLY RECHARGED BY SOLAR CELLS, AND (4) AN 
ELECTRONIC COMPUTER THAT CONTROLLED ALL EQUIPMENT CN BOARD. MOUNTED AROUND 
the central cylinder were six large SOLAR BATTERY PANELS AND TWO 
DIRECTIONAL, HIGI^GAIN PARABOLIC AERIALS, 180 DEG APART, ONE OF THE AERIALS 
WAS DIRECTED CONTINUALLY TOWARD THE EARTH BY THE HIGHLY SENSITIVE EARTH 
SENSORS. THE SECOND AERIAL WAS HELD IN RESERVE. SIGNALS WERE TRANSMITTED IN 
A FAIRLY NARROW BEAM ENSURING A STRONG RECEPTION AT THE EARTH'S SURFACE* TFE 
SATELLITE RECEIVED TELEMETRY AT 1000 MH2. TELEVISICN SERVICE WAS PROVIDED IN 
A FREQUENCY RANGE OF 3.4 TO 4.1 GHZ AT 40 W, MOLNIYA ID. WHOSE CYLINDRICAL 
BODY WAS 3.4 M LONG AND 1.6 H IK OiAWETER. WAS MUCH HEAVIER THAN 


UNKNOWN 

UNKNOWN 


OTHER IM=CRMAT10N 

SPACECRAFT WT- 998. KG 

launch date- 10/20/66 

GPERAT ING ST ATUS- INOPERABLE 
DATE last usable 

DATA HECOROEO- 091168 
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CORRESPONDING U. £. COMSATS. AND IT HAD ABOUT 10 TIKES THE POKER OUTPUT OF 

The early bird ccmsat. in addition, it did not eukploy a geosynchronous 

EQUATORIAL ORBIT AS HAVE MOST U.S. CCHSATS BECAUSE SUCK AN ORBIT KOULO NOT 
PROVIDE COVERAGE FOR AREAS NORTH OF 70 DEG N LATITUDE. INSTEAD. THE 
SATELLITE MAS BOOSTED FROM A LOk-ALTITUOE PARKING CRBIT INTO A HIGK.Y 
ELLIPTICAL ORBIT KITH TKO HIGH APOGEES OAI LY . OVER THE NORTHERN HEMISPHERE — 

ONE OVER RUSSIA AND ONE OVER NORTH AICRICA AND RELATIVELY LOM PERIGEES 

OVER THE SOUTHERN HEMISPHERE. DURING ITS APOGEE. MCLNIYA ID REMAINED 
RELATIVELY STATIONARY KITH RESPECT TO THE EARTH BELOK FOR NEARLY 8 OF EVERY 
12 HR, BY PLACING THREE OR MORE MOLNIYA 1 SATELLITES IN THIS TYPE OF ORBIT. 
SPACING THEM SUITABLY. AND SHIFTING THEIR ORBITAL PLANES RELATIVE TO EACH 
OTHER BY 120 DEG. A 24-HR/DAY COMMUNICATION SYSTEM COULD BE OBTAINED. IN 
ADDITION. MOLNIYA ID CARRIED AN EXTERNALLY MOUNTED TELEVISION CAMERA 
EQUIPPED KITH VARIOUS FILTERS AND INTERCHANGEABLE KIOE- AND NARROW -ANGLE 
LENSES TO SEND BACK DETAILED PICTURES OF LARGE CLOUD SYSTEMS. FROM ITS HIGH 
APOGEES OVER THE NORTHERN HEMISPHERE. THE SATELLITE TRANSMITTED PICTURES OF 
the EARTH’S ENTIRE DISC THAT MERE SIMILAR TO THE ATS PICTURES, THESE 
PICTURES FROM MOLNIYA ID MERE USED IN CONJUNCTION KITH CLOUDCOVER PICTURES 
TAKEN BY THE LONER ORBITING SATELLITES OF THE COSMOS ’METEOR’ WEATHER 
SATELLITE SYSTEM TO OBTAIN A COMPREHENSIVE AND OETAILEC VIEW OF GLOBAL 
WEATHER SYSTEMS, THE SATELLITE REENTERED THE ATMCSPHERE ON SEPTEMBER 11, 
1968. AFTER 692 CAYS IN ORBIT. 

REFERENCES 

13B. 221. 223. 353. 560, 718, 856. AND 879. 


***** *******•**•*******«« ***•****«•*« ••*«•*«*«**«« 


SPACECRAFT COMMON NAME- MOLNIYA IE NSS DC ID 67-052A 

ALTERNATE NAMES- MOLNIYA 1X5 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 05/2 S/6 7 
APOGEE- 39785.0 KM ALT 
PERIGEE- KM ALT 

PERIOD- 715,5 MIN 
INCLINATION- 64.88 DEG 

SPACECRAFT PERSONNEL 
PM - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

MOLNIYA IE WAS A FIRST-GENERATION RUSSIAN COMMUNICATIONS SATELLITE 
ICOMSAT) ORBITED TO TEST AND PERFECT A SYSTEM OF RADIO COMMUNICATIONS AND 
TELEVISION BROADCASTING USING EARTH SATELLITES AS ACTIVE TRANSPONDERS AND TO 
EXPERIMENT WITH THE SYSTEM IN PRACTICAL USE, THE BASIC FUNCTION OF THE 
SATELLITE WAS TO RELAY TELEVISICN PROGRAMS AND LCNG-0 1ST ANCE TWO-WAY 
MULTICHANNEL TELEPHONE. PHOTOTELEPHOIf . AND TELEGRAPH LINKS FROM MOSCOW TO 
THE VARIOUS STANDARD GROUND RECEIVING STATIONS IN THE ’ORBIT A’ SYSTEM. THE 
SATELLITE WAS IN THE FORM OF A HERMETICALLY SEALED CYLINDER WITH CONICAL 
ENOS ONE END CONTAINED THE ORBITAL CORRECTING ENGINE AND A SYSTEM OF 


UN KNOWN 
UNKNOWN 


OTHER UFORMATtON 

SPACECRAFT WT- 998. KG 

LAUNCH CATE- 05/24/67 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 
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MICRQJETSt and the OTHER E ^D CONTAINED EXTERNALLY KQUNTED SOLAR AND EARTH 
SENSORS. INSIDE THE CYLINDER WERE III A HIGH-SENSITIVITY RECEIVER AND THREE 
800-MHZ 40-B TRANSMITTERS <CNE OPERATIONAL AND TVQ IN RESERVE). (£> 
TELEMETERING DEVICES THAT MCNITCRED EQUIPMENT QPERATIGN, (31 CHEMICAL 
BATTERIES THAT MERE CONSTANTLY RECHARGED EY SOLAR CELLS. AND (A) AN 
ELECTRONIC COMPUTER THAT CONTROLLED ALL EQUIPMENT CN EGARO. MOUNTEC AROUND 
THE CENTRAL CYLINDER MERE SIX LARGE SOLAR BATTERY PANELS AND TWO 
DIRECTIONAL. HIGh-GAIN PARABOLIC AERIALS. 180 DEG APART. ONE OF THE AERIALS 
WAS DIRECTED CONTINUALLY TOWARD THE EARTH BY THE HIGHLY SENSITIVE EARTH 
SENSORS. THE SECOND AERIAL WAS HELD IN RESERVE. SIGNALS WERE TRANSMITTED IN 
A FAIRLY NARROW BEAM ENSURING A STRONG RECEPTION AT THE EARTH'S SURFACE. THE 
SATELLITE RECEIVED TELEMETRY AT 1000 MHZ. TELEVISION SERVICE WAS PROVIDED IN 
A FREQUENCY RANGE OF 3.A TO A, I GHZ AT *0 W. HOLM YA IE. WHOSE CYLINDRICAL 
KlOY WAS 3.A M LONG AND 1.6 M IN DIAfCTER. WAS MUCH HEAVIER THAN 
CORRESPONDING U. S. COMSATS, AND IT HAD ABOUT 10 TIMES THE POWER OUTPUT OF 
THE EARLY BIRO COMSAT. IN ADDITION. IT DIO NOT EMPLOY A GEOSYNCHRONOUS 
EQUATORIAL ORBIT AS HAVE MOST U.S, CCMSATS BECAUSE SUCH AN ORBIT WOULD NOT 
PROVIDE COVERAGE FOR AREAS NORTH OF 70 DEG N LATITUDE. INSTEAD. THE 
SATELLITE WAS BOOSTED FROM A LQW-ALTITUOE PARKING ORBIT INTO A HIGPLY 
ELLIPTICAL ORBIT WITH TWO HIGH APOGEES DAILY OVER THE NORTHERN HEMISPHERE — 

ONE OVER RUSSIA AND ONE OVER NORTH AICRICA AND RELATIVELY LOW PERIGEES 

avBR THE SOUTHERN HEMISPHERE. DURING ITS APOGEE. MCLNIYA IE REMAINED 
RELATIVELY STATIONARY WITH RESPECT TO THE EARTH BELOW FOR NEARLY 8 OF EVERY 
12 HR. BY PLACING THREE OR MORE MOLNIVA 1 SATELLITES IN THIS TYPE OF ORBIT, 
SPACING THEM SUITABLY. AND SHIFTING THEIR ORBITAL PLANES RELATIVE TO EACH 
OTHER BY 120 DEG. A 24— HR/OAY COMMUNICATION SYSTEM COULD BE OBTAINED. IN 
ADDITION, MOLNIVA IE CARRIED AN EXTERNALLY MOUNTED TELEVISION CAMERA 
EQUIPPED WITH VARIOUS FILTERS AND INTERCHANGEABLE WIDE- AND NARROW-ANGLE 
LENSES TO SEND BACK DETAILED PICTURES OF LARGE CLOUD SYSTEMS. FROM ITS HIGH 
APOGEES OVER THE NORTHERN HEMISPHERE, THE SATELLITE TRANSMITTED PICTURES OF 
THE EARTH'S ENTIRE DISC THAT WERE SIMILAR TO THE ATS PICTURES, THESE 
PICTURES FROM MOLNIVA IE WERE USED IN CONJUNCTION WITH CLOUDCOVER PICTURES 
TAKEN BY THE LOWER ORBITING SATELLITES OF THE 'METEOR' WEATHER SATELLITE 
SYSTEM TO OBTAIN A COMPREHENSIVE AND DETAILED VIEW OF GLOBAL WEATHER 
SYSTEMS. THE SATELLITE REENTERED THE ATMOSPHERE CN SEPTEMBER 26. 1971. 

REFERENCES 

137, 221, 239. 264. 3*3. 560. 656, 873. AND 879. 
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SPACECRAFT COMMON NAME- MOLNIVA IF 
ALTERNATE NAMES- MOLNIVA 1/6 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 10/09/67 
APOGEE- 39868.0 KM ALT 
PERIGEE- 502.000 KM ALT 
PERIOD- 718. MIN 
INCLINATION- 64.96 DEG 


NSSDC ID 67-095A 


OTHER INFORMATION 

SPACECRAFT WT - 998. KG 

LAUNCH DATE- 10/03/67 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 030469 
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SPACECRAFT PERSONNEL 

PM - UNKNOWN UNKNOWN 

PS - UNKNOWN UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

MOLNIYA IF WAS A FIRST-GENERATION RUSSIAN COMMUNICATIONS SATELLITE 
(COMSAT) ORBITED TO TEST AND PERFECT A SYSTEM OF R AD 1 C COMMUNICATIONS AND 
TELEVISION BROADCASTING USING EARTH SATELLITES AS ACTIVE TRANSPONDERS AND TO 
experiment WITH THE SYSTEM IN PRACTICAL USE. THE BASIC FUNCTION OF THE 
SATELLITE WAS TO RELAY TELEVISION PROGRAMS AND LCNG-D 1ST ANCE TWO-WAY 
MULTICHANNEL TELEPHONE. PHOTOTELEPHONE, AND TELEGRAPH LINKS FROM MOSCOW TO 
THE VARIOUS STANDARD GROUND RECEIVING STATIONS IN THE • ORBIT A* SYSTEM, THE 
SATELLITE WAS IN THE FORM OF A HERMETICALLY SEALED CYLINDER WITH CONICAL 
ENDS — ONE END CONTAINED THE ORBITAL CCRRECTING ENGINE AND A SYSTEM OF 
MICROJETS. AND TFE OTHER END CONTAINED EXTERNALLY MOUNTED SOLAR AND EARTH 
SENSORS. INSIDE IHE CYLINDER WERE (I) A H I GH-SENSI TI V I TY RECEl V ER AND THREE 
aOO-MHZ 40-W IRANSMITTERS { C NE CPERATICNAL AND TWO IN RESERVE), (2) 
TELEMETERING DEVICES THAT MCMTCHED EQUIPMENT OPERATICN, 13) CHEMICAL 
BATTERIES THAT WERE CONSTANTLY RECHARGED BY SOLAR CELLS, AND (4) AN 
ELECTRONIC COMPUTER THAT CONTROLLED ALL EQUIPMENT CN EOARO. MOUNTED AROUND 
THE CENTRAL CYLINDER WERE SIX LARGE SOLAR EATTERY PANELS AND TWO 
DIRECTIONAL, HIGF-GAIN PARABOLIC AERIALS, 180 DEG APART. ONE OF THE AERIALS 
WAS DIRECTED CONUNUALLY TOWARD THE EARTH BY THE HIGHLY SENSITIVE EARTH 
SENSORS, THE SECOND AERIAL WAS HELD IN RESERVE. SIGNALS WERE TRANSMITTED IN 
A FAIRLY NARROW BEAM ENSURING A STRONG RECEPTION AT THE EART H* S SURFACE. THE 
SATELLITE RECEIVED TELEMETRY AT 1000 MHZ. TELEVISION SERVICE WAS PROVIDED IN 
A FREQUENCY RANGE OF 3.4 TO 4.1 GHZ AT 40 W. MOLNIYA IF, WHOSE CYLINDRICAL 
BODY WAS 3.4 M L CNG AND 1.6 M IN DIAMETER. WAS MUCH HEAVIER THAN 
CORRESPONDING U. S. COMSAT3. AND IT HAD ABOUT 10 TIMES THE POWER OUTPUT OF 
THE EARLY BIRO CCMSAT. IN ADDITICN. IT DIO NOT EMPLOY A GEOSYNCHRONOUS 
EQUATORIAL C RB IT AS HAVE MCST U.S. CCMSATS BECAUSE SUCH AN ORBIT WOULD NOT 
PROVIDE COVERAGE FOR AREAS NORTH OF 70 DEG N LATITUDE. INSTEAD. THE 
SATELLITE WAS BOOSTED FROM A LOW-ALTITUDE PARKING CRBIT INTO A HIGH-Y 
ELLIPTICAL ORBIT WITH TWO HIGH APOGEES DAILY OVER THE NORTHERN HEMISPHERE — 

ONE OVER RUSSIA AND ONE OVER NORTH AMERICA AND RELATIVELY LOW PERIGEES 

OVER THE SOUTHERN HEMISPHERE. DURING ITS APOGEE, MCLNIVA IF REMAINED 
RELATIVELY STATIONARY WITH RESPECT TO THE EARTH BELOW FOR NEARLY S OF EVERY 
12 HR. BY PLACING THREE OR MCHE MOLNIYA 1 SATELLITES IN THIS TYPE CF ORBIT, 
SPACING THEM SUITABLY. AND SHIFTING 1HEIR ORBITAL I4.ANES RELATIVE TO EACH 
OTHER BY 120 DEG, A 24-HR/DAV COMMUNICATION SYSTEM COULD BE DaTAINEO, IN 
ADDITION. MOLNIYA IF CARRIED AN EXTERNALLY MOUNTED TELEVISION CAMERA 
EQUIPPED WITH VARIOUS FILTERS AND INTERCHANGEABLE WIDE- AND NARROW-ANGLE 
LENSES TO SEND BACK DETAILED PICTURES OF LARGE CLOUD SYSTEMS. FROM ITS HIGH 
APOGEES OVER THE NORTHERN HEMISPHERE, THE SATELLITE TRANSMITTED PICTURES OF 
THE EARTH'S ENTIRE DISC THAT WERE SIMILAR TO THE ATS PICTURES. THESE 
PICTURES FROM MOLNIYA IF WERE USED IN CONJUNCTION WITH CLOUDCOVEH PICTURES 
TAKEN BY THE LOWER ORBITING SATELLITES OF THE 'METEOR' WEATHER SATELLITE 
SYSTEM TO OBTAIN A COMPREHENSIVE AND DETAILED VIEW OF GLOBAL WEATHER 
systems. THE SATELLITE REE MERE □. THE ATMOSPHERE CN MARCH 4. 1969, AFTER 518 

DAYS IN ORBIT. 

references 

221. 268. E6C, AND 879. 
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spacecraft common NARE- MOLNIYA 1G NSSDC IO 67-lOlA 

ALTERNATE NAMES- MOLNIYA 1/7 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 10/2E/67 
apogee- 39710.0 KM ALT 
PERIGEE- SOB. 000 KM ALT 
PERIOD- 715. MIN 
INCLINATION- 65. DEG 

SPACECRAFT PERSONNEL 
PM - UNKNOMN 

PS - UNKNOMN 

SPACECRAFT BRIEF DESCRIPTION 

MOLNIYA IG MAS A FIRST-GENERATION RUSSIAN COMMUNICATIONS SATELLITE 
ICOMSAT) ORBITED TO TEST AND PERFECT A SYSTEM OF RADIO CCMMUNI CAT IONS 
TELEVISION BROADCASTING USING EARTH SATELLITES AS ACTIVE TRANSPONDERS AND TO 
EXPERIMENT WITH THE SYSTEM IN PRACTICAL USE. THE BASIC FUNCTION OF THE 
SATELLITE MAS TO RELAY TELEVISICN PROGRAMS AND LCNG-OISTANCE TMO-MAY 
MULTICHANNEL TELEPHONE. PHOTOTE LEPHO . AND TELEGRAPH LINKS FROM MOSCOH TO 
THE VARIOUS STANDARD GROUND RECEIVING STATIONS IN THE •OR 8 ITA' SYSTEM. THE 
SATELLITE MAS IN THE FORM OF A HERMETICALLY SEALED CYLINDER WITH (ONICAL 
ENOS — ONE END CONTAINED THE ORBITAL CORRECTING ENGINE AND A SYSTEM OF 
MICROJETS. AND THE OTHER END CONTAINED EXTERNALLY MOUNTED SOLAR AND EARTH 
sensors, inside the CYLINDER MERE (11 A HIGH-SENSITIVITY RECEIVER AND THREE 
aOO-MHZ 4D-M transmitters CONE OPERATIONAL AND TMQ IN RESERVEI. C 2 » 
TELEMETERING DEVICES THAT MONITCREO EQUIPMENT OPERATION. <31 CHEMICAL 
BATTERIES THAT MERE CONSTANTLY RECHARGED BY SOLAR CELLS. AND <41 AN 
ELECTRONIC COMPUTER THAT CONTROLLED ALL EQUIPMENT CM BOARD. MOUNTED AROUND 
THE CENTRAL CYLINDER MERE SIX LARGE SOLAR BATTERY PANELS AND TWO 
DIRECTIONAL. HlGh-GAlN PARABOLIC AERIALS i 180 DEG APART. ONE OF THE AERIALS 
MAS DIRECTED CONTINUALLY TGMARO THE EARTH BX THE HIGHLY SENSITIVE EARTH 
SENSORS. THE SECOND AERIAL MAS HELD IN RESERVE. SIGNALS MERE TRANSMITTED IN 
A FAIRLY NARROM BEAM ENSURING A STRONG RECEPTION AT THE EARTH'S SURFACE. THE 
SATELLITE RECEIVED TELEMETRY AT 1000 MHZ. TELEVISION SERVICE MAS PROVIDED IN 
A FREQUENCY RANGE OF 3.4 TO 4.1 GHZ AT 40 M. MI»_NI YA IG. MHOSE CYLINDRICAL 
BODY WAS 3.4 M LONG AND 1.6 MIN DIAICTER. WAS MUCH HEAVIER THAN 
CORRESPONDING U. 5. COMSATS. AND IT HAD ABOUT 10 TIMES THE POWER OUTPUT OF 
THE EARLY BIRO COMSAT. IN ADDITION. IT DID NOT EMPLOY A GEOSYNCHRONOUS 
EOUATORIAL ORBIT AS HAVE MOST U.S. CCMSATS BECAUSE SUCH AN ORBIT MOULD NOT 
provide COVERAGE FDR AREAS NORTH OF 70 DEG N LATITUDE. INSTEAD. THE 
SATELLITE MAS BOOSTED FROM A LOW-ALTITUDE PARKING GRBIT INTO A HIGH-Y 
ELLIPTICAL ORBIT WITH TWO Ml<»1 APOGEES DAILY OVER THE NORTHERN HEMISPHERE 7 ^ 

ONE OVER RUSSIA AND ONE OVER NORTH AICRICA AND RELATIVELY LOW PERIGEES 

OV0I THE southern HEMISPHERE. DLRING ITS APOGEE* HCLNIVA IG REMAINED 
RELATIVELY STATIONARY WITH RESPECT TO THE EARTH BELOH FOR NEMLY 8 OF EVBIY 
12 HR. BY placing THRES OH MORE MOLNIYA 1 SATELLITE IN THIS TYPE OF ORBIT* 
SPACING THEM SUITABLY. AND SHIFTING THEIR ORBITAL PLANES RELATIVE TO EACH 
OTHER BY 120 DEG. A 24-HR/OAV C QMMUNtC ATI GN SYSTEM COULD BE OBTAINED. IN 
ADDITION. MOLNIYA IG CARRIED AN EXTERNALLY MOUNTED TELEVISION CAMERA 
EQUIPPED WITH VARIOUS FILTERS AKO INTERCHANGEABLE WIDE- AND NARROH-ANGLE 
LENSES TO SEND BACK DETAILED PICTURES Of LARGE CLOUD SYSTEMS. FROM iTS NIGH 
APOGEES OVER THE NORTHERN HEMISPHERE. THE SATELLITE TRANSMITTED PICTURES OF 
THE EARTH'S ENTIRE DISC THAT MERE SIMILAR TO THE ATS PICTURES. THESE 


UNKNOMN 

UNKNOWN 
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PICTURES FROM HOLNIVA IG WERE USED IK CCKJUNCTIDN WITH CLOUOCOVEH PICTURES 
TAKEN BY THE LOWER ORStTlNG SATELLITES OF THE •METEOR* WEATHER SATELLITE 
SYSTEM TO OBTAIN A COMPREHENSIVE AND DETAILED VIEW OF GLOBAL WEATHER 
SYSTEMS. THE SATELLITE REENTERED THE ATMOSPHERE CN DECEMBER 31, 1969, AFTER 

80 I CAYS IN ORBI T, 

REFERENCES 

321, 268, 560, AND 879. 
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SPACECRAFT COMMON NAME- MOLNIYA JH NSSOC 10 68-035A 

ALTERNATE NAMES- MOLNIYA 1/8 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 04/29/68 
APOGEE- 39738.0 KM ALT 
PERIGEE- 391.000 KM ALT 
PERIOD- 713.1 MIN 
INCLINATION- 6A.es DEG 

SPACECRAFT PERSONNEL 
PM - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

MOLNIYA IH WAS A FIRST-GENERATION RUSSIAN COMMUNICATIONS SATELLITE 
(CQMSATl ORBITED TO TEST AND PERFECT A SYSTEM OF RADIO COMMUNICATIONS AND 
TELEVISION BROADCASTING USING EARTH SATELLITES AS ACTIVE TRANSPONDERS AND TO 
experiment with THE SYSTEM IN PRACTICAL USE. THE BASIC FUNCTION OF THE 
SATELLITE WAS TO RELAY TELEVISICN PROGRAMS ANO LCNG-OIST ANCE TWO-WAY 
MULTICHANNEL Ta.EPHQNE, PHO TOTE LEPHONE , AND TELEGRAPH LINKS FROM MOSCOW TO 
THE VARIOUS 3TANCARD GROUND RECEIVING STATIONS IN THE •ORBIT A* SYSTEM. THE 
SATELLITE WAS IN THE FORM OF A HERMETICALLY SEALED CYLINDER WITH CONICAL 

ENOS ONE END CONTAINED THE ORBITAL CORRECTING ENGINE ANO A SYSTEM OF 

MICROJETS. AND TFE OTHER END CONTAINS) EXTERNALLY MOUNTED SOLAR ANO EARTH 
SENSORS. INSIDE THE CYLINDER WERE II) A HIGH-SENSITIVITY RECEIVER AND THREE 
eOO-HHZ 40-W TRANSMITTERS <CNE DF*ERATI CNAL AND TWO IN RESERVE), (2) 
TELEMETERING DEVICES THAT MCNITERED EQUIPMENT OPERATICN. (3) CHEMICAL 
EATTS»IES THAT WERE CONSTANTLY RECHARGED BY SOLAR CELLS. ANO (4) AN 
ELECTRONIC COMPUTER THAT CONTROLLED ALL EQUIPMENT CN ECARD. MOUNTED AROUND 
THE CENTRAL CYLINDER WERE SIX LARGE SOLAR BATTERY PANELS AND TWO 
DIRECTIONAL, HlGh-GAIN PARABCLIC AERIALS, 180 OEG APART. ONE OF THE AERIALS 
WAS DIRECTED CONTINUALLY TOWARD THE EARtH BY THE HIGHLY SENSITIVE fARTH 
SENSORS. THE SECCND AERIAL WAS HELD IN RESERVE. SIGNALS WERE TRANSMITTED IN 
A FAIRLY NARROW BEAM ENSURING A STRONG RECEPTION AT THE EARTH*S SURFACE. THE 
SATELLITE RECEIVED TELEMETRY AT 1000 MHZ. TELEVISICN SERVICE WAS PROVIDED IN 
A FREQUENCY RANGE OF 3.4 TO 4.1 GHZ AT 40 H* MOLNIYA IH. WHOSE CYLINDRICAL 
BODY WAS 3.4 M LONG AND 1.6 M IN DIAIETER, HAS MUCH HEAVIER THAN 
CORRESPONDING U. S. COMSATS, ANO IT HAD ABOUr 10 TIMES THE POWER OUTPUT OF 
the. EARLY BIRO COMSAT. IN ADDITION, IT DID NOT EMPLOY A GEOSYNCHRONOUS 
EQUATORIAL ORBIT AS HAVE MOST O.S. CCMSATS BECAUSE SUCH AN ORBIT WOULD NOT 


UNKNOWN 
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PROVIDE COVERAGE FOR AREAS NCRTH OF 70 OEG N LATITUDE. INSTEAD, THE 
SATELLITE WAS BOOSTED FROM A LO W-ALT.IT UOE PARKING CRB IT INTO A HIGH_Y 
ELLIPTICAL ORBIT WITH TWO HIGH APOGEES DAILY CVER THE NORTHERN HEMISPHERE — 
ONE OVER RUSSIA AND ONE OVER NORTH AACRICA -- AND RELATIVELY LOW PERIGEES 
OVER THE SOUTHERN HEMISPHERE. DURING ITS APOGEE, MCLNIYA IH REMAINED 
RELATIVELY STATIONARY WITH RESPECT TC THE EARTH BELOW FOR NEARLY 8 OF EVERY 
12 HR. BY PLACING THREE OR WCRE MOLNIYA 1 SATELLITES IN THIS TYPE OF ORBIT, 
SPACING THEM SUITABLY. AND SHIFTING THEIR ORBITAL PLANES RELATIVE TO EACH 
other HY 120 DEG. A 24— HR/DAY C C MMUN IC AT I CN SYSTEM COULD BE OBTAINED. IN 
ADDITION, MOLNIYA IH CARRIED AN EJITEFNALLY MCUNTED TELEVISION CAMERA 
EQUIPPED WITH VARIOUS FILTERS AND INTERCHANGEABLE WIDE- AND NARROW-ANGLE 
LENSES TO SEND BACK DETAILED PICTURES OF LARGE CLOUD SYSTEMS, FROM ITS HIGH 
APOGEES OVER THE NORTHERN HEMISPHERE, THE SATELLITE T F ANSM IT TE D P I CTUH ES OF 
THE EARTH'S ENTIRE DISC THAT WERE SIMILAR TO THE ATS PICTURES. THESE 
PICTURES FROM MOLNIYA IH WERE USED IN CCNJUUCTION WITH CLOUDCOVER PICTURES 
TAKEN BY THF- LOWER ORBITING SATELLITES OF THE ■METEOR* WEATHER SATELLITE 
SYSTEM TO OBTAIN A COMPREHENSIVE AND DETAILED VIEW OF GLOBAL WEATHER 
SYSTEMS. THE SATELLITE PROBABLY CEASED TRANSMITTING IN AUGUST IRSR. HOWEVER. 
AS OF MAY 8, IS72, IT STILL REMAINED IN CRBIT. 

REFERENCES 

221, 262, £6E. 560, AND 879. 


T^^L^^^*^*^:m**** ******************** *********** 


SPACECRAFT COMMON NAME- MOLNIYA IJ NSSOC ID 68-0S7A 

ALTERNATE NAMES- MOLNIYA 1/9 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 07/C7/68 
APOGEE- 39803.0 KM ALT 
PERIGEE- 401.000 KM ALT 
PERIOD- 713.8 MIN 
INCLINATION- 6J.05 OEG 

SPACECRAFT PERSONNEL 
PM - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

MOLNIYA IJ WAS A FIRST-GENERATION RUSSIAN COMMUNICATIONS SATELLITE 
(COMSAT) ORBITED TO TEST AND PERFECT A SYSTEM OF RADIO COMMU NI C AT I CNS AND 
TELEVISION BROADCASTING USING EARTH SATELLITES AS ACTIVE TRANSPONDERS AND TO 
EXPERIMENT WITH THE SYSTEM IN PRACTICAL LSE. THE BASIC FUNCTION OF THE 
SATELLITE WAS TO RELAY TELEVISICN PfitX5RAMS AND LC NG-D 1ST ANCE TWO-WAY 
MULTICHANNEL TELEPHONE, PHD TOTE LEPHO NE , AND TELEGRAPH LINKS FROM MOSCOW TO 
THE VARIOUS STANDARD GROUND RECEIVING STATIONS IN THE ■ ORBIT A* SYSTEM. THE 
SATELLITE WAS IN THE FORM OF A HERMETICALLY SEALED CYLINDER WITH CONICAL 

ENDS ONE END CONTAINED THE ORBITAL CORRECTING ENGINE AND A SYSTEM OF 

MICROJETS, AND THE OTHER END CONTAINED EXTERNALLY MOUNTED SOLAR AND EARTH 
SENSORS. INSIDE THE CYLINDER WERE (1) A HI GH-SEN S I TI V I T Y RECEIVER AND THREE 
aOO-MHZ 40-W TRANSMITTERS (ONE OPERATIONAL AND TWO IN RESERVE), (2) 


UNKNOWN 

UNKNOWN 
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TELEMETERING DEVICES THAT MCNITCRED EQUIPMENT CPERATICN. I3J CHEMICAL 
BATTERIES THAT WERE CONSTANTLY RECHARGED BY SCLAfi CELLS. AND (4) AN 
ELECTRONIC COMPUTER THAT CONTROLLED ALL EQUIPMENT CN ECARD. MQUNTEC AROUND 
THE CENTRAL CYLINDER WERE SIX LARGE SOLAR BATTERY PANELS AND TWO 
DIRECTIONAL. HIGh-GAIN PARABCLIC AERIALS, 130 DEG APART. ONE OF THE AERIALS 
WAS DIRECTED CONTINUALLY TOWARD THE EARTH EY THE HIGHLY SENSITIVE EARTH 
SENSORS. THE, SECOND AERIAL WAS HELD IN RESERVE. SIGNALS WERE TRANSMITTED IN 
A FAIRLY NARROW EEAM ENSURING A STRONG RECEPTION AT THE EARTH'S SURFACE. THE 
SATELLITE RECEIVED TELEMETRY AT 1000 MHZ. TELEVISION SERVICE WAS PROVIDED IN 
A FREQUENCY RANGE OF 3.4 TO 4.1 GHZ AT 40 U. MQLNI YA IJ, WHOSE CYLINDRICAL 
8QCY WAS 3.4 M LONG AND l.E M IN DIAWETER, WAS MUCH HEAVIER THAN 
CORRESPOND IT4G U. S. CCM5ATS. AMD IT HAD ABOUT 10 TIMES THE POWER OUTPUT OF 
the early biro CCMSAT. in ADDITION, IT DIO NOT EMPLOY A GEOSYNCHRONOUS 
EQUATORIAL 0R9IT AS HAVE MOST U.S. CCMSATS BECAUSE SUCH AN ORBIT WOULD NOT 
PROVIDE COVERAGE FOR AREAS NORTH OF 70 DEG N LATITUDE. INSTEAD. THE 
SATELLITE WAS BOOSTED FROM A LOW-ALTITUDE PARKING CRQIT INTO A HIGHLY 
ELLIPTICAL ORBIT WITH TWO HIGH APCGEES DAILY OVER THE NORTHERN HEMISPHERE — 
ONE OVER RUSSIA AND ONE OVER NORTH AMERICA -- AND RELATIVELY LOW PERIGEES 
OVER THE SOUTHERN HEMISPHERE. DURING ITS APOGEE. MCLNIVA IJ REMAINED 
RELATIVELY STATIONARY WITH RESPECT TC THE EARTH BELOW FOR NEARLY 8 OF EVERY 
12 HR. BY PLACING THREE OR MORE MQLNIYA 1 SATELLITES IN THIS TYPE OF ORBIT, 
SPACING THEM SUITABLY. AND SHIFTING THEIR ORBITAL PLANES RELATIVE TO EACH 
OTHER BY 120 DEG, A 24-HR/DAY C CMM UN IC AT I CN SYSTEM COULD BE OBTAINED. IN 
ADDITION, MOLNIVA IJ CARRIED AN EXTERNALLY MOUNTED TELEVISION CAMERA 
EQUIPPED WITH VARIOLS FILTERS AND INTERCHANGEABLE WIDE- AND NARROW-ANGLE 
LENSES TO SEND BACK DETAILED PICTURES OF LARGE CLOUD SYSTEMS. FROM ITS HIGH 
APOGEES OVER THE NORTHERN HEMISPHERE. THE SATELLITE TRANSMITTED PICTURES OF 
THE EARTH'S ENTIRE DISC THAT WERE SIMILAR TO THE ATS PICTURES. THESE 
PICTURES FROM MOLNIYA IJ WERE USED IN CCKJUNCTICN WITH CLOUOCQVEfi PICTURES 
TAKEN BY THE LOWER ORBITING SATELLITES OF THE 'METEOR' WEATHER SATELLITE 
SYSTEM TO OBTAIN A DETAILED AND COMPREHENSIVE VIEW OF GLOBAL WEATHER 
SYSTEMS. THE SATELLITE REENTERED THE ATMOSPHERE CN MAY 15, 1971, AFTER 1044 

DAYS IN ORBIT. 

REFERENCES 

221. 2ee, SEC. AND B79. 


****** ******** ******** *********************** 


SPACECRAFT COMMON NAME- MOLNIYA IK NSS DC ID 68-0S5A 

ALTERNATE NAMES- MOLNIVA I/IO 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 11/17/ES 
APOGEE- 39909.0 KM ALT 
PERIGEE- 466.000 KM ALT 
PERIOD- 718.2 MIN 
INO. INATION- 6E.03 DEG 

SPACECRAFT PERSONNEL 

PM - UNKNOWN UNKNCHN 


OTHER Ih^^CRMATION 

SPACECRAFT WT- 998. KG 

LAUNCH CATE- 10/05/68 
OPERATING STAfUS- INOPERABLE 
DATE LAST USABLE 
02/00/70 
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PS 


UNKNOWN 


UNKNCWN 


SPACECRAFT 3RIEF DESCRIPTION 

MOUNIVA IK WAS A F IRST-GE hfRJATION RUSSIAN CQMNUMCAT IONS 3ATB.LITE 
(COMSAT) ORBITED TO TEST AND PERFECT A SYSTEM OF RADIO COMMUNICATIONS AND 
TELEVISION BROADCASTING USING EARTH SATELLITES AS ACTIVE TRANSPONDERS AND TO 
experiment WITH THE SYSTEM IN PRACTICAL USE. THE SASIC FUNCTION OF THE 
SATELLITE WAS TO RELAY TELEVISION PROGRAMS AND LONG-DISTANCE TWO-WAY 
MULTICHANNEL TELEPHONE. PHOTOTE LE PHD NE , AND TELEGRAPH LINKS FROM MOSCOW TO 
THE VARIOUS standard GRCUND RECEIVING STATIONS IN THE ‘ORBITA* SYSTEM. THE 
SATELLITE WAS IN THE FORM OF A HERMETICALLY SEALED CYLINDER WITH CONICAL 

ENDS ONE END CONTAINED THE ORBITAL CCRRECTING ENGINE AND A SYSTEM OF 

MICROJETS, AND THE OTHER END CONTAINED EXTERNALLY MOUNTED SOLAR AND EARTH 
SENSORS. INSIDE THE CYLINDER WERE (IJ A HIGH-SENSITIVITY RECEIVER AND THREE 
eOO-MHZ 40-W TRANSMITTERS tONE CPERATI ONAL AND TWO IN RESERVE). (2) 
TELEMETERING DEVICES THAT MONITORED EQUIPMENT OPERATION, (3) CHEMICAL 
BATTERIES THAT WERE CONSTANTLY RECHARGED EY SOLAR CELLS, AND (4) AN 
ELECTRONIC COMPUTER THAT CONTROLLED ALL EQUIPMENT ON EGAHO. MOUNTEC AROUND 
the CENTRAL CYLINDER WERE SIX LARGE SOLAR EATTERY PANELS AND TWO 
DIRECTIONAL. HIGH-GAIN PARABOLIC AERIALS. ISO DEG APART. ONE OF THE AERIALS 
WAS DIRECTED CONTINUALLY TOWARD THE EARTH BY THE HIGHLY SENSITIVE EARTH 
SENSORS, the second AERIAL WAS HELD IN RESERVE. SIGNALS WERE TRANSMITTED IN 
A FAIRLY NARROW BEAM ENSURING A STRONG RECEPTION AT THE EARTH'S SURFACE. THE 
SATELLITE RECEIVED TELEMETRY AT 1000 MHZ. TELEVISICN SERVICE WAS PROVIDED IN 
A FREQUENCY RANGE OF 3.4 TO 4.1 GHZ AT 40 W. MCLMYA IK. WHOSE CYLINORICAL 
BODY WAS 3.4 M LONG AND l.C M IN DIAMETER. WAS MUCH HEAVIER THAN 
CORRESPONDING' U.E. COMSATS. AND IT HAD ABOUT 10 TIMES THE POWER OUTPUT ‘OF 
THE EARLY BIRD COMSAT. IN ADDITION. IT DIO NOT EMPLOY A GEOSYNCHRONOUS 
EQUATORIAL ORBIT AS HAVE MOST U.S. COMSATS BECAUSE SUCH AN ORBIT WOULD NOT 
PROVIDE COVERAGE FOR AREAS NORTH OF 70 DEG N LATITUDE. INSTEAD. THE 
SATELLITE WAS BOOSTED FROM A LOW-ALTITUDE PARKING ORBIT INTO A HIGH-Y 
ELLIPTICAL ORBIT WITH TWO HIGH APOGEES DAILY OVER THE NORTHERN HEMISPHERE — 

ONE OVER RUSSIA AND ONE OVER NORTH AMERICA AND RELATIVELY LOW PERIGEES 

OVER THE SOUTHERN HEMISPHERE. DURING ITS APOGEE. MCLNIYA IK REMAINED 
RELATIVELY STATIONARY WITH RESPECT TO THE EARTH BELOW FOR NEARLY 8 OF EVERY 
l£ HR. BY PLACING THREE OR MORE MOLNIYA I SATELLITES IN THIS TYPE OF ORBIT. 
SPACING THEM SUITABLY, AND SHIFTING THEIR ORBITAL PLANES RELATIVE TO EACH 
OTHER BY 120 OEG . A 24-HR/'DAY COMMUNICATION SYSTEM COULD BE OBTAINED. IN 
ADDITION. MULNIYA IK CARRIED AN EXTERNALLY MOUNTED TELEVISION CAMERA 
EQUIPPED WITH VARIOUS FILTERS AND INTERCHANGEABLE WIDE- AND NARROW-ANGLE 
LENSES TO SEND BACK DETAILED PICTURES OF LARGE CLOUD SYSTEMS. FROM ITS HIGH 
APOGEES OVER THE NORTHERN HEMISPHERE. THE SATELLITE TRANSMITTED PICTURES OF 
THE EARTH'S ENTIRE DISC THAT WERE SIMILAR TD THE ATS PICTURES. THESE 
PICTURES FROM MOLNIYA IK WERE USED IN CONJUNCTION WITH CLOUOCOVER PICTURES 
TAKEN BY THE LOWER ORBITING SATELLITES OF THE 'METEOR* WEATHER SAT B_L ITE 
SYSTEM TO OBTAIN A DETAILED AND COMPREHENSIVE VIEW OF GLOBAL WEATHER 
SYSTEMS. THE SATELLITE PROBABLY CEASED TRANSMITTING IN FEBRUARY 1970. 
HOWEVER. AS OF MAY 1972. IT REMAINED IN ORBIT, 

REFERENCES 

221, 2E6, 2E7. 560. E72, AND 879. 


300 




3. Meteor Series 


SPACECRAFT COMMON NA KE- METEOR 1 NSS OC ID 69-029A 

ALTERNATE NAMES- METEORA 1 

0R8ITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 03/3 C/ 6 9 
APOGEE- 687.000 KM ALT 
PERIGEE- 633.000 KM ALT 
PERIOD- 97.96 MIN 
INCLINATION- El. 2 DEG 

spacecraft personnel 

PM - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

METEOR 1 WAS THE FIRST FULLY OPERATIONAL RUSSIAN METEOROLOGICAL 
SATELLITE AND THE NINTH METEOROLOGICAL SATELLITE LAUNCHED FROM THE PLESETSK 
SITE, the SATELLITE WAS PLACED IN A AR-C IR CULAfi . NEAR-POLAR PROGRAOE ORBIT 
TO PROVIDE NEAR- GLOBAL OBSERVATICNS OF THE EARTH'S WEATHER SYSTEMS. CLOUD 
COVER. ICE AND SNOW FIELDS. AND REFLECTED AND EMITTED RADIATION FROM THE 
DAYS IDE AND NIGHTSIDE OF THE E AR TH-A TM OSFHERE SYSTEM FOR OPERATIONAL USE BY 
THE SOVIET HYDROMETEOROLOGICAL SERVICE. METECR 1 WAS EQUIPPED WITH TWO 
VIDICON CAMERAS FDR DAYSIDE PHOTOGRAPHY. A SCANNING H I6H-RES OLUT I ON TR 
RADIOMETER FOR DAYSIDE AND NIGHTSIDE PHOTCGRAPHY. AND AN ACTINOMETRIC 
INSTRUMENT FOR MEASURING THE EARTH'S RADIATION FIELD IN THE VISIBLE AND 
INFRARED REGIONS. THE SATELLITE WAS IN THE FORM OF A CYLINDER S M LONG AND 
l.E M IN DIAMETER WITH TWO LARGE SOLAR PANELS ATTACHED TO THE SIDES. THE 
^LAR PANELS WERE AUTOMATICALLY ORIENTED TOWARD THE SUN TO PROVIDE THE 
SPACECRAFT WITH THE MAXIMUM AMOUNT OF SCLAR POWER. METEOR 1 WAS ORIENTED 
TOWARD THE EARTH BY A GRAVITY-GRADIENT TRl AXIAL STABILIZATION SYSTEM 
CONSISTING OF FLYWHEELS WHOSE KINETIC ENERGY WAS DAMPENED BY THE USE OF 
CONTROLLED ELECTROMAGNETS ON BOARD THAT INTERACTED WITH THE MAGNETIC FIELD 
OF THE EARTH. THE INSTRUMENTS WERE HCUSEO IN THE BASE OF THE SATELLITE, 

WHICH POINTED TOWARD THE EARTH, WHILE THE SOLAR SENSORS WERE MOUNTED IN THE 
TOP SECTION. THE OPERATIONAL 'METEOR* WEATHER SATELLITE SYSTEM IDEALLY 
CONSISTS OF AT LEAST TWO SATELLITES SPACED. AT 90-DEG INTERVALS IN LONGITUDE 
SO AS TO OBSERVE A GIVEN AREA OF THE EARTH APPROXIMATELY EVERY 6 HR. WHEN 
WITHIN COMMUNICATION RANGE. THE DATA ACQUIRED BY METEOR I WERE TRANSMITTED 
DIRECTLY TO THE GROUND RECEIVING CENTERS IN MOSCCW, NCVOSIBIRSK. OR 
VLADIVOSTOK. OVER REGIONS BEYOND COMMUNI CATI C K RANGE, METEOR 1 RECORDED THE 
TV AND IR PICTURES AND ACTINCMETRIC DATA AND STORED TFEM ON BOARD UNTIL THE 
SATELLITE PASSED OVER THE RECEIVING CENTERS. THE MET ECRQLOGl CAL DATA 
RECEIVED AT THESE CENTERS WERE PROCESSED, REDUCED, AND SENT TO THE 
HYDROMETEOROLOGICAL CENTER IN MCSCCW WHERE THEY WERE ANALYZED AND USED TO 
PREPARE VARIOUS FORECAST AND ANALYSIS PRODUCTS. SOME OF THE TV AND IR 
PICTURES AND ANALYZED ACTINCMETRIC DATA WERE THEN DISTRIBUTED TO VARIOUS 
METEOROLOGICAL CENTERS AROUND THE WORLD. IT IS BELIEVED THE SATELLITE 
terminated OPERATIONS IN JULY 1970 WHEN THE TR ANSM IS S I CNS OF VIDEO AND IR 
DATA FROM MOSCOW TO THE UNITED STATES VIA THE 'CCLC LIKE* FACSIMILE LINK 
CEASED. 

REFERENCES 

222. 225. 37S. 575. 634. 635. AND 830. 


SOX, HYDRCMET. SERVICE MCSCCW. USSR 
SOV. HYDRCMET. SERVICE MOSCOW. USSR 


OTHER INFCRMATION 

SPACECRAFT WT- 1400. KG 

LAUNCH CATE- 03/26/ 69 
OPERATING STATUS- INOPERABLE 
DATE LAST usable 

DATA RECORDED- 070070 


Preceding page blank 
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EXPERIWENT name- dual VIDICON CAMERAS 


NSSOC ID 69-029 A-Ot 


experiment personnel 

pj _ SHS STAFF 50V, HVDRCMET. SERVICE MCSCQW. USSR 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- C70170 

experiment brief DESCRIPTION 

THE METEOR I DUAL VIDICON CAMERA SYSTEM PROVIDED DAYTIME PICTURES OF 
THE EARTH'S CLOUDCOVER D I S IR 18 UT I CN . LOCAL STORMS. AND NEAR-GLOBAL WEATHER 
SYSTEMS FOR OPERATIONAL USE BY THE SOVIET HVDfiOMET EOHCLOGl CAL SERVICE. THE 
INSTRUMENTATION CONSISTED OF TWC IDENTICAL VIOICCN CAMERAS THAT WERE MOUNTED 
IN THE SATELLITE BASE AND WERE DIRECTED TOWARD THE EARTH. EACH CAMERA VIEWED 

A 500- BY 50D-KM AREA ONE TO THE LEFT AND THE OTHER TO THE RIGHT OF NADIR 

WITH A RESOLUTION OF 1.25 KM AT NADIR FROM A SATELLITE ALTITUDE OF 600 TO 

700 KM. THE CAMERAS TOOK A CNE-FRAME IMAGE OF THE EARTH'S CLOUD COVER WITH 
SLIGHT OVERLAPPING OF SUCCESSIVE FRAMES TO PROVIDE CONTIFWQUS COVERAGE. THE 
CAMERAS SWITCHED ON AUTOMATICALLY ANY TIME THE SUN WAS MORE THAN S DEG ABOVE 
THE HORIZON. BECAUSE THE EARTH ILLUMINATION VARIED SC MUCH, AUTOMATIC 
SENSORS ADJUSTED THE CAMERA APERTURES TO PRODUCE HIGH-CUALITY PICTURES UNDER 
A VARIETY OF ILLLMINATIQN CONDITIONS, THE IMAGE FORMED BY EACH VIDICON TUBE 
EITHER WAS TRANSMITTED DIRECTLY TO THE GROUND IF THE SATELLITE WAS IN RADIO 
CONTACT WITH ONE OF THE GRCLND ETATICNS OR WAS RECCRDEC CN MAGNETIC TAPE FOR 
LATER TRANSMISSION IF THE SATELLITE WAS 8EY0N0 THE ZONE OF RADIO 
COMMUNICATION. THE TV IMAGES RECEIVED BY THESE GROUND STATIONS WERE 
PROCESSED AND TRANSMITTED TG THE H YDRD METE OR CLOG IC AL CENTER IN MOSCOW WHERE 
THEY WERE ANALYZED AND USED IN VARIOUS FORECAST ANO ANALYSIS PRODUCTS. THE 
PICTLRES WERE ARCHIVED AT THE H YDROMETE CROLQG I C AL CENTER. ALTHOUGH THE 
METEOR 1 CAMERAS HAD ABOUT FCUR TIMES THE RESOLUTION AT NADIR OF THOSE 
CARRIED ON THE EISA SATELLITES. THEY COULD NCT PROVIDE CONTINUOUS 
OVERLAPPING GLOBAL COVERAGE AS DO THE ESSA CAMERAS OWING TO THE LOWER ORBIT 
OF THE METEOR 1 SATELLITE (659 KM' COMPARED TC 1400 KM), THUS. TO CLOSE THE 
GAPS IN COVERAGE, AT LEAST TWO METEOR SATELLITES WERE RE (XJ I RED IN THE 
WEATHER SATELLITE SYSTEM. IN AO 0 I T I ON, ' CLOUD CO VE R MOSAICS WERE PROCUCEO FROM 
10 OR MORE INDIVIDUAL CLOUDCOVER PICTURES AT THE HYDROMETEOROLOGICAL CENTER 
TO PROVIDE A MORE COMPREHENSIVE VIEW OF NEAR-GLCBAL WEATHER SYSTEMS. SOME OF 
THE INDIVIDUAL PICTURES AND THE CLOUD MOSAICS WERE TRANSMITTED TO VARIOUS 
FOREIGN METEflROL CGICAL CENTERS AS PART OF AN I NT ER NAT ICNAL METEOROLOGICAL 
DATA EXCHANGE PRCGRAM. THE UNITED STATES RECEIVED THESE PICTURES AT THE 
NATIONAL ENVIRONMENTAL SATELLITE SERVICE (NESS) IN SUITLAND, MARYLAND. VIA 
THE 'COLD LINE' FACSIMILE LINK WITH MOSCCW. PICTURES WERE RECEIVED AT NESS 
WITHOUT INTERRUPTION FRCM MARCH 28, 1969. THRCUGH FEBRUARY 12. 1970. AND 

THEN AGAIN ON JULY I, 1970, WHEN. IT IS BELIEVED, THE EXPERIMENT OPERATIONS 
WERE TERMINATED. THESE PICTURES WERE KEPT AT NESS FOR 1 YR AND THEN, UNLESS 
OF unusual INTEREST, WERE DISCARDED. 

REFERENCES 

199, 22S, 339. 373, 375. 567, S7 5 . 869. AND 942. 


EXPERIMENT NAME- SCANNING HR IH NSSDC ID 69-029A-02 
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SQV. HYDRCMET. SERVICE HCSCOvn. USSR 


EXPERIMENT PERSONNEL 

PI - SHS STAFF 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- C70C70 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR I HI GH-RE SCLUT 1 ON SCANNING IR RADIOMETER MADE OPERATIONAL 
MEASUREMENTS OF CLOUD DISTRIBUTION AND SNCli AND ICE COVER ON THE CAYSIDE AND 
NICHTSIOE OF THE EARTH. THE RADIOMETER MEASURED THE OUTGOING RADIATION FROM 
THE EAR TH-ATMO SP FERE SYSTEM IN THE 8- TO 13-MICRCN ATMOSPHERIC WINCOM. 
MEASUREMENTS MADE IN THIS SPECTRAL REGION PERMITTED BRIGHTNESS PATTERNS OF 
THE THERMAL RELIEF TO BE CCNSTRLCTEO AND EOUI VALENT RADON TEMPERATURES OF 
the EARTH’S SURFACE AND CLOUD TOPS TC BE OETERMINEC. THE INSTRUMENT WAS A 
NARROW-ANGLE SCANNING RADIOMETER WITH AN INSTANTANEOUS VIEWING ANGLE OF 1.5 
BY 1.5 DEG. IT WAS MOUNTED IN THE BASE CF THE SATELLITE IN A SEALED 
INSTRUMENT COMPARTMENT WITH ITS OPTICAL AXIS DIRECTED ALONG THE LOCAL 
VERTICAL AND TOWARD NADIR. THE RADIOMETER MEASURED THE INTENSITY OF THE 
OUTGOING RADIATION BY COMPARING THE EARTH'S RADIATION FLUX WITH THE 
RADIATION FLUX FROM SPACE. EACH TYPE OF PAOIATICN ENTERED THE RADIOMETER 
THROUGH SEPARATE WINDOWS. WHICH WERE ORIENTED IN MUTUALLY PERPENDICULAR 
DIRECTIONS. THE RADIATION FROM THE E AR TH-ATMCSPHER E SYSTEM FELL ON A PLANE 
SCANNING MIRROR THAT WAS MOUNTED AT AN ANGLE CF A5 DEG TO THE SATELLITE 
VELOCITY VECTOR AND SCANNED THRCUGH AN ANGLE OF PLUS CP MINUS 50 DEG FROM 
NADIR. THE RADIATION WAS REFLECTED FROM THE SCANNING MIRROR THROUGH A 
STATIONARY MODULATING DISK AND FILTER WINDOW CNTQ A PARAEOLIC MIRROR. WHICH 
FOCUSED THE PARALLEL BEAM THROUGH A MOVABLE MQOULATINC DISK ONTO A 
THERMISTOR BOLOMETER. THE STATIONARY AND MOVABLE MCDULAT ING DISKS PROVIDED 
THE CHANNEL SWITCHING. SENDING FIRST THE E AR TH-ATM CS PFERE RADIATION AND THEN 
THE SPACE RADIATION TO THE PARABOLIC MIRROR AND FINALLY TO THE BOLOMETER. 

The bolometer converted the radiant flux into variable electric voltages 10 
TO 6 V) whose frequency was equal to the mcdulatcr frecuency and wfose 

MAGNITUDES WERE PROPORTIONAL TO THE DIFFERENCES IN THE RADIANT FLUX 
intensities between EARTH AND SPACE DEVELOPED AT THE ECLCMETER OUTPUT. 

DURING THE MOVEMENT OF THE SCANNING MIRROR THROUGH THE PLUS OR MINUS AO-OEG 
SECTOR. LINE SCANNING 140 LINES/MIN) OF THE TARGET AREA WAS ACCOMPLISHED IN 
A PLANE NORMAL TO THE ORBITAL PLANE USING A FORWARD AND BACK PATH. WHILE 
SCANNING ALONG TFE FLIGHT PATH WAS PROVIDED BY THE RELATIVE MOTION OF THE 
SATELLITE WITH RESPECT TO THE EARTH, IN EACH SCAN. WITH THE INDICATED 
VIEWING AND SCANNING ANGLES FROM THE SATELLITE'S ORBITAL ALTITUDE, THE 
RADIOMETER RECORDED THE MEAN RAOIATICN INTENSITIES FRCM A BAND ABOUT 1100 KM 
WIDE WITH A RESOLUTION OF ABOUT 15 KM AT NADIR TC ABOUT 24 TO 27 KM AT THE 
EDGES. THE RADIOMETER WAS CAPABLE OF MEASURING RAOIATICN TEMPERATURES WITHIN 
O.S TO 0.6 OEG FCR TEMPERATURES OF 293 TC 298 DEG K AND 1.5 TO 2 DEG FOR 
TEMPERATURES AROUND 223 DEG K. THE VIDEO SIGNALS WERE AMPLIFIED AND SENT 
EITHER TO THE SATELLITE MEMORY UNIT FOR LATER TRANSMISSION OR TO THE RADIO 
telemetry unit FOR DIRECT TRANSMISSICN TO EARTH DEPENDING ON WHETHER THE 
SATELLITE WAS BEYOND OR WITHIN THE ZONE CF RADIO C CM NUN IC AT I ON WITH A GROUND 
RECEIVING STATION, RESPECTIVELY. THE GROUND RECEIVERS RECORDED THE 
TRANSMITTED DATA IN DIGITAL FORM CN MAGNETIC TAPE AND SIMULTANEOUSLY ON 
80-MM PHOTOGRAPHIC FILM IN THE FORM CF A BRIGHTNESS IMAGE OF THE THERMH. 
RELIEF OF THE EARTH-ATMoSPHERE SYSTEM. THE DATA CN MAGNETIC TAPE WERE 
PROCESSED BY COMPUTERS AT THE H YDRC MET EC fiOLQG I CAL CENTER AND WERE USED TO 
PRODUCE A DIGITAL MAP OF THE EQUIVALENT RADIATION TEMPERATURE FIELD WITH A 
SUPERPOSED GEOGRAPHIC GRID. THE PHOTOGRAPHIC FILM WAS DEVELOPED AND 
PROCESSED INTO AN IR PICTURE ALSO WI TH A SUPERPOSED GRID. THE PICTURES WERE 
ARCHIVED AT THE HVORDME TE ORCLOG IC AL CENTER. 3CME OF THESE PICTURES WERE 
TRANSMITTED TO VARIOUS FOREIGN METEOROLOGICAL CENTERS AS PART OF AN 
INTERNATIONAL METEOROLOGICAL DATA EXCHANGE PROGRAM. THE UNITED STATES 
RECEIVED THESE PICTURES AT THE NATIONAL ENVIRONMENTAL SATELLITE SERVICE 
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(NESS). SUITLANO. MD.. VIA THE -COLD LINE' FACSIMLE LINK WITH MCISCOW. 
PICTURES WERE TRANSMITTED TG NEES FROM LATE MARCH 19 69 UNTIL MID-FEBHUARV 
1970. THESE IP PICTURES WERE KEPT AT NESS FOR 1 VR ANC THEN, UNLESS OF 
UNUSUAL INTEREST. THEY WERE DISCARDED. IT IS BELIEVED THAT THE INSTRUMENT 
TERMINATED OPERATIONS IN JULY 1S70. 


REFERENCES 

199, 567, 575, AND S7A. 


EXPERIMENT NAME— ACT INOMETRIC INSTRUMENT 


NSSDC ID 69-029 A-0 3 


experiment personnel 

_ SHS STAFF SOV. MYDROHET, SERVICE MCSCCW. USSR 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 070C70 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 1 ACTINDMETRIC INSTRUMENT MEASURED II) THE OUTGOING 
LONGWAVE RADIATION (3 TO 30 MICRONS) FfiCM THE E ART H- ATMOSPHERE SYSTEM. (2) 

THE OUTGOING NEAR UV. VISIBLE, AND NEAR IR SCLAR RADIATION (0.3 TO 3 
MICRONS) REFLECTED AND BACK SCAT TERED BY THE EART H- ATMOSPHERE SYSTEM. AND 13) 
THE EFFECTIVE RADIATION TEMPERATURE IF THE EARTH'S SURFACE AND CLOUD TOPS 13 
TO 12 MICRONS) FOR OPERATIONAL L SE BY THE SOVIET HYDRC METEOROLOGI C AL 

SERVICE. THE INSTRUMENTATION CONSISTED OF FOUR RADIOMETERS A PAIR OF 

SCANNING, narrow-angle. TWO-CHANNEL RADICMETERS ANC A PAIR OF NONSCANNING, 
WIDE-ANGLE. TWO-CHANNEL RADIOMETERS. THE NARFOW-ANCLE 14 BY 5 DEG FIELD OF 
VIEW) RADIOMETERS MEASURED RADIATION IN ALL THREE SPECTRAL BANOS, WHILE THE 
WIDE-ANGLE I 136 TO 140 DEG FIELD OF VIEW) RADIOMETERS OPERATED ONLY IN THE 
Q^3_ TO 3- and 3- TO 30-MICB0N BANOS. IN THE NARROW-ANGLE RADIOMETER, THfc 
0.3- TO 3-MlCRQN BAND WAS MEASURED IN ONE CHANNEL AND THE 8- TO 12- AND 3- 
TO 30-MICR0'4 BANCS WERE COMBINED IN THE SECOND CHANNEL. IN THE SECOND 
CHANNEL, THE TWO BANDS WERE SEPARATED BY THE EXCHANGE OF CORRESPONDING 
FILTERS AS THE RADIOMETER SCANNED IN ALTERNATE DIRECTIONS. THE EARTH 
RADIATION ENTERED THE NARROW-ANGLE RADIOMETER THROUGH A CYLINDRICAL FAIRING 
(HRS—5 CRYSTAL) AND FELL ONTO A CONICAL SCANNING MIRRCR. THE RADIATION WAS 
REFLECTED FROM THE MIRROR THROUGH A THREE-LQ8ED ROTATING MIRROR CHOPPER THAT 
MODULATED THE RADIATION FLUX AT A FREQUENCY CF 00 HZ. THE CHOPPER 
ALTERNATELY REFLECTED EARTH RADIATION AND SPACE RADIATION. WHICH ENTERED 
THROUGH A SEPARATE KRS-5 CRYSTAL WINDOW, ONTO CNE CF THREE OPENINGS IN A 

COLOR FILTER WHEEL ONE FILTER FOR EACH SPECTRAL BAND. THE PARTICULAR 

SPECTRAL BAND THAT WAS PASSED THROUGH THEN FELL ON AN OFF-AXIS PARABOLIC 
MIRROR THAT FOCUSED THE RAOIATICN FLUX ONTO A BOLCMETRIC RECEIVER. PERIODIC 
CALIBRATION WAS MADE WHEN THE SCANNING MIRROR MOVED TC A 90-DEG ANGLE FROM 
NADIR WITH SIMULTANEOUS TURNING ON AM) VIEWING OF A SILICON STANDARD LAMP. 
THE C.3- TO 3-MICRON CHANNEL DID NDT USE THE TWO-BEAM SYSTEM OR FILTER 
SWITCHING. THE OUTPUT FROM THE MODULATED FLOW OF RADIATION ON THE BOLOMETER 
WAS AMPLIFIED. RECTIFIED, FILTERED, AND FED INTO THE RADIO TELEMETRY SYSTEM 
OVER EIGHT CHANNELS. THE WIDE-AN-GLE RADICMETERS HAD IDENTICAL OPTICAL 
SYSTEMS FOR BOTH CHANNELS. THE EARTH HADIATICN ENTERED THE RADIOMETER 
THROUGH A HEMISPHERICAL SHELL CCMPOSED OF OUARTZ OR KRS— 5 CRYSTAL WITH A 
COATING THAT DETERMINED THE PASSBANO. THE RADIATION WAS THEN MODULATED WITH 
A FREQUENCY OF 6A HZ AND FELL ON A BOLCMETRIC RECEIVER. AS IN THE 
NARROW-ANGLE RADiaMETEfiS, THE BCLCMETER OUTPUT WAS PROCESSED AND FED INTO 
THE RADIOTELEMETRY SYSTEM. THE WIDE-ANGLE RADIOMETER WAS STANDARDIZED 
SIMULTANEOUSLY WITH THE NARROW-ANGLE RADIOMETER BY INPUTTING A STANDARD 
64-HZ CALIBRATING FREQUENCY INTC THE AMPLIFICATION CIRCUIT. THE RELATIVE RMS 
MEASURING ERROR FOR BOTH TYPES CF RADICMETERS WAS ABOUT 0.5 PERCENT. TO 


306 



PROVIDE A BACKLP CAPABILITY. ONE HIDE- ANGLE AND CNE N ^SKOW-ANGLE RADIOMETER 
WERE HELD IN RESERVE AND COULD BE ACTIVATED CN CCMMND FROM THE GROUND. THE 
ORIENTATION OF TFE METEOR 1 SATELLITE INSURED THAT THE PRIMARY OPTICAL AXES 
OF THE RADIOMETERS WERE ORIENTED VERTICALLY DCWN TCWARD NADIR. THE SURVEY OF 
THE EARTH'S SURFACE BY BOTH RADIOMETERS WAS CARRIEC OUT BY THE MOTION QF THE 
SATELLITE RELATIVE TO THE EARTH. IN AOOITICN. THE NARROW-ANGLE RADIOMETER 
SCANNED 66 DEG TC EITHER SIDE OF NADIR IN A PLANE NORMAL TO THE OREITAL 
PLANE BY ROCKING THE SCANNING MIRROR ABOUT THE OPTICAL AXIS. THE RADIOMETERS 
COWERED A STRIP ABOUT 2S00 KM WIDE ON THE EARTH'S SURFACE AND HAD A GROUND 
RESOLUTION OF 50 KM AT NADIR. THE DATA WERE REDUCED AT THE GROUND STATIONS 
AND WERE TRANSMITTED TO THE HYO RC METEOR DLCGI CAL CENTER IN MOSCOW. WHERE THEY 
WERE RECORDED IN DIGITAL FORM ON MAGNETIC TAPE AND WERE USED TO PRODUCE 
VARIOUS ANALYSIS PRODUCTS SUCH AS EA BTH- AT MO SPHERE ALEEDO CHARTS AND 
RADIATION TEMPERATURE MAPS. THE DATA WERE ARCHIVED AT THE 
HYDROMETEOROLOGICAL CENTER. SOME OF THESE CHARTS WERE TRANSMITTED IN 
e««3HICAL FORM TC VARIOUS FCRE I GN HE TE DRGLCG I C AL CENTERS. INCLUDING THE 
NATIONAL ENVIRONMENTAL SATELLITE SERVICE INESS), SUITLANO. MARYLAND. THESE 
ACTINOMETRIC CHARTS WERE RECEIVED AT NESS VIA THE 'COLD LINE' FACSIMILE LINK 
WITH MOSCOW FROM LATE MARCH 1969 TO JULY 1970. WHEN, IT IS BELIEVED, THE 
EXPERIMENT OPERATIONS WERE TERMINATED. THE CHARTS WERE MICROFILMED AND 
ARCHIVED AT THE NATIONAL CLIMATIC CENTER INCC). ASHEVILLE, NORTH CAROLINA. 

REFERENCES 

199, 356, 256, AND 575, 


******♦*•******•♦•*♦***♦*♦♦ WWW* WWW******* *«•*** A* A 


SPACECRAFT COMMON NAME- METEOR 2 NSSDC ID 69-08AA 

ALTERNATE NAMES- METEDRA 2 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- lO/Od/69 
APOGEE- 681.OC0 KM ALT 
PERIGEE- 613.000 KM ALT 
PERIOD- 97.7 MIN 
INCLINATION- 81.26 DEG 

SPACECRAFT PERSONNEL 
PM - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

METEOR 2 WAS THE SECOND FLLLV OPERATIONAL RUSSIAN METEOROLOGICAL 
SATELLITE AND THE TENTH METEOROLOGICAL SATELLITE LAUNCHED FROM THE PLESETSK 
SITE. THE SATELLITE WAS PLACED IN A NEAR-CIRCULAR, NEAR-FOLAR PROGRAOE ORBIT 
TO PROVIDE NEAR-GLOBAL OBSERVATICNS CF THE EARTH'S WEATHER SYSTEMS'. CLOUD 
COVER. ICE AND SNOW FIELDS, AND REFLECTED AND EMITTED RADIATION FRCM THE 
DAYS IDE AND NIGHTSIDE OF THE EARTH-ATMOSPHERE SYSTEM FCR OPERATIONAL USE BY 
THE SOVIET HYDROMETEOROLOGICAL SERVICE. METEOR 2 WAS EQUIPPED WITH TWO 
VIOICON CAMERAS FOR DAYSlDE PHOTOGRAPHY. A SCANNING HIGH-RESOLUTION IR 
RADIOMETER FOR OAYSIDE AND NIGHTSIDE PHCTOGRAPHY. AND AN ACTINOMETRIC 
INSTRUMENT FOR MEASURING THE EARTH'S RADIATICN FIELD IN THE VISIBLE AND 
INFRARED REGIONS. THE SATELLITE WAS IN THE FCRM CF A CYLINDER 5 M LONG AND 
1.5 M IN DIAMETER WITH TWO LARGE SOLAR PANELS ATTACHED TO THE SIDES. THE 


SOV. HYOROMET. SERVICE MCSCOW, USSR 
SOV. HYDHCMET. SERVICE MOSCOW, USSR 


OTHER INFORMATION 

SPACECRAFT WT- 1440. KG 

LAUNCH CATE- 10/06/69 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 070070 
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SOLAS PANELS WERE AUTOMATICALLY ORIENTED TOBARD THE SON TO PROVIDE THE 
SPACECRAFT WITH THE MAXIMUM AMOUNT OF SOLAR POWER. METEOR 2 WAS ORIENTED 
TOWARD THE EARTH BY A GRAVITY-GRADIENT TfilAXIAL STABILIZATION SYSTEM 
consisting of flywheels whose kinetic ENERGY WAS DAMPENED BY THE USE OF 
CONTROLLED ELECTROMAGNETS CN BOARD THAT INTERACTED WITH THE MAGNETIC FIELD 
OF TFE EARTH. THE INSTRUMENTS WERE HCUSED IN THE BASE OF THE SATELLITE. 
yulCH POINTED TOWARD THE EARTH, WHILE THE SOLAR SENSORS WERE MOUNTED IN THE 
TOP SECTION- THE OPERATIONAL ‘METEOR* WEATHER SATELLITE SYSTEM IDEALLY 
CONSISTS OF AT LEAST TWO SATELLITES SPACED AT RO-OEG INTERVALS IN LONGITUDE 
SO AS TO OBSERVE A GIVEN AREA OF THE EARTH APPROXIMATELY EVERY 6 HR. WHEN 
WITHIN COMMUNICATION RANGE, THE DATA ACQUIRED BY METEOR 2 WERE TRANSMITTED 
DIRECTLY TO THE GROUND RECEIVING CENTERS IN MOSCOW, NOVOSIBIRSK. OR 
VLADIVOSTOK. OVER REGIONS BEYOND COMMUMCATI CN RANGE. METEOR 2 RECORDED THE 
TV AND I« PICTURES AND ACTINCMETRIC DATA AND STORED THEM ON BOARD UNTIL THE 
SATELLITE PASSED OVER THE RECEIVING CENTERS. THE MET ECFOLOGI CAL DATA 
RECEIVED AT THESE CENTERS WERE PROCESSED, REDUCED. AND SENT TO THE 
HYDROMETEOROLOGICAL CENTER IN MCSCOW WHERE THEY WERE ANALYZED AND USED TO 
PREPARE VARIOUS FORECAST AND ANALYSIS PRODUCTS. SC ME OF THE TV AND IR 
PICTURES AND ANALYZED ACTINCMETRIC DATA WERE THEN DISTRIBUTED TO VARIOUS 
METEUROLQGICAL centers around THE WORLD. IT IS BELIEVED THAT THE SATELLITE 
operations ended IN JULY 1S7C WHEN T RA NS Ml SS 1 CNS OF VIDEO AND IR DATA FROM 
MOSCOW TO THE UNITED STATES VIA THE *CCLC LINE* FACSIMILE LINK TERMINATED. 

REFERENCES 

267. 575, eOA, AND 635. 


EXPERIMENT NAME- DUAL VIDICON CAMERAS NSSDC ID 69-08AA-01 


EXPERIMENT PERSC’NNEL 

PI _ SHS STAFF SQV. HYDRCMET. service MCSCOW, USSR 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 070170 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 2 DUAL VIDICON CAMERA SYSTEM PRCVIDED C AY T 1 ME PICTURES OF 
THE EARTH* S CLOUDCDVER 0 I S TR IBU T I C N , LOCAL STORMS. AND NEAR-GLOBAL WEATHER 
SYSTEMS FOR OPERATIONAL USE BY THE SOVIET HY DR CMET EQR 0 LOG I C AL SERVICE, THE 
INSTRUMENTATION CONSISTED OF TwC IDENTICAL VIDICON CAMERAS THAT WERE MOUNTED 
IN THE SATELLITE BASE AND WERE DIRECTED TCWABO THE EARTH. EACH CAMERA VIEWED 
A 500- BY SOO-KM AREA — ONE TO THE LEFT AND THE OTHER TO THE RIGHT OF NADIR 
— WITH A RESOLUTION OF 1.25 KM AT NADIR FROM A SATELLITE ALTITUDE OF 600 TO 
700 KM- THE CAMERAS TOOK A ONE-FfiAMF IMAGE OF THE EARTH'S CLOUD COVER WITH 
SLIGHT OVERLAPPING OF SUCCESSIVE FRAILS TO PROVIDE CONTINUOUS COVERAGE. THE 
CAMERAS SWITCHED ON AUTOMATICALLY ANY TIME THE SUN WAS MORE THAN 5 DEG ABOVE 
THE HORIZON. BECAUSE THE EARTH ILLUMINATION VARIED SO MUCH, AUTOMATIC 
SENSORS ADJUSTED THE CAMERA APERTURES TO PRODUCE HIGH-QUALITY PICTURES UNDER 
A VARIETY OF ILLLMINATiCN CCNDITICNS. THE IMAGE FDPMEC BY EACH VIDICON TUBE 
EITHB? WAS TRANSMITTED DIRECTLY TO THE GROUND IF THE SATELLITE WAS IN RADIO 
CONTACT WITH ONE OF THE GROUND STATIONS OR WAS RECCRDEC CN MAGNETIC TAPE FOR 
LATER TRANSMISSION IF THE SATELLITE WAS BEYOND THE ZONE CF RADIO 
COMMUNICATION. THE TV IMAGES RECEIVED BY THESE GROUND STATIONS WERE 
PROCESSED AND TRANSMITTED TO THE HYDROMETEOROLOGICAL CENTER IN MOSCOW WHERE 
THEY WERE analyzed AND USED IN VARIOUS FORECAST AND ANALYSIS PRODUCTS. THE 
PICTURES WERE ARCHIVED AT THE HYDROMETEOROLOGICAL CENTER. ALTHOUGH THE 
METEOR 2 CAMERAS MAO ABOUT FOUR TIMES THE RESCLUTICN AT NADIR OF THOSE 
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CARR IFO ON THE EiSA SATELLITES, THEY COULD NOT PROVIDE CCNTINUOUS 
OVERLAPPING GLODAL COVERAGE AS DO THE ESSA CAMERAS OWIAG TO THE LOWER OHOIT 
OF THE METEOR Z SATELLITE I£A5 KM COMPARED TC 1400 KMJ. THUS, TO CLOSE THE 
GAPS IN COVERAGE, AT LEAST TWO METEOR SATELLITES WERE REQUIRED IN THE 
WEATHER SATELLITE SYSTEM. IN ADDITION, CLCUOCOVER MOSAICS WERE PROCUCEO FROM 
to OR MORE INDIVIDUAL CLDUDCCVEB PICTURES AT THE HYDRC METEOROLOGI C AL CENTER 
TO PROVIDE A MORE COMPREHENSIVE VIEW OF NEAR-GLCBAL WEATHER SYSTEMS. SOME OF 
THE INDIVIDUAL PICTURES AND THE CLOUD MOSAICS WERE TRANSMITTED TO VARIOUS 
FOREIGN METEOROLOGICAL CENTERS AS PART OF AN I NT ER NAT I CN AL METEOROLOGICAL 
DATA EXCHANGE PROGRAM. THE UNITED STATES RECEIVED THESE PICTURES AT THE 
NATIONAL ENVIRONMENTAL SATELLITE SERVICE (NESS) IN SUITLANO. MARYLAND, VIA 
THE "COLD LINE" FACSIMILE LINK WITH MOSCCW. PICTURES WERE TRANSMITTED TO 
NESS FROM OCTOBER S, 1969, UNTIL JULY 1. 1970, WHEN, IT IS BELIEVED, THE 
EXPERIMENT OPERATIONS CEASED. THESE PICTURES WERE KEPT AT NESS FOR I YR AND 
THEN, UNLESS OF UNUSUAL INTEREST, WERE DISCARDED. 

REFERENCES 

199. 339, S67. 575, AND 942. 


EXPERIMENT NAME- SCANNING HR I R 


NSSOC ID 69-C84A-02 


EXPERIMENT PERSONNEL 

P* ~ SHS STAFF SGV. HYDRCMET. SERVICE MCSCCW , USSR 

OPERATING STATUS- INCPERABLE 

CATE LAST USAOLE DATA RECORDED- C60C70 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 2 HIGH-RE EGLUT ICN SCANNING IR RADIOMETER MADE OPERATIONAL 
MEASUREMENTS OF CLOUD DISTRIBUTION AND SNCW AND ICE CCVER ON THE DAYSlOE ANO 
NICHTSIDE OF THE EARTH. THE RADIOMETER MEASURED THE OUTGOING RADIATION FROM 
THE EARTH- ATMOSPHERE SYSTEM IN THE 8- TO 12-MICRCN ATMOSPHERIC WINDOW. 
MEASUREMENTS MADE IN THIS SPECTRAL REGION PERMITTED BRIGHTNESS PATTERNS OF 
THE THERMAL RELIEF TO BE CONSTRUCTED AND EQUIVALENT RADIATION TEMPERATURES 
OF THE EARTH"S SURFACE AND CLOUD TOPS TO BE DETERMINED. THE INSTRUMENT WAS A 
NARROW-ANGLE SCANNING RADIOMETER WITH AN I NS T A NT ANEDUS VIEWING ANGLE OF 1.5 
BY 1.5 deg. IT WAS MOUNTED IN THE BASE OF THE SATELLITE IN A SEALED 
INSTRUMENT COMPARTMENT WITH ITS OPTICAL AXIS DIRECTED ALCNG THE LOCAL 
VERTICAL ANO TOWARD NADIR. THE RADIOMETER MEASURED THE INTENSITY OF THE 
OUTGOING RADIATICN BY COMPARING THE ^EARTH'S RADIATION FLUX WITH THE 
RADIATION FLUX FROM SPACE. EACH TYPE OF RADIATICN ENTERED THE HADICMETER 
THROUGH SEPARATE WINDOWS, WHICH WERE ORIENTED IN MUTUALLY PERPENDICULAR 
DIRECTIONS. THE RADIATION FROM THE EAR TH— ATMOSPHERE SYSTEM FELL ON A PLANE 
SCANNING MIRROR THAT WAS MGLNTED AT AN ANGLE OF 45 OEG TO THE SATELLITE 
VELOCITY VECTOR AND SCANNED THRCUGH AN ANGLE OF PLUS OR MINUS 59 OEG FROM 
NADIR. THE RADIATION WAS REFLECTED FROM THE SCANNING MIRROR THROUGH A 
STATIONARY MODULATING DISK AND FILTER WINDOW CNTQ A PARABOLIC MIRROR. WHICH 
FOCUSED THE PARALLEL BEAM THROUGH A MOVABLE MODULATING DISK ONTO A 
THERMISTOR BOLOMETER. THE STATICNARY AND MOVABLE MCDULATING DISKS PROVIDED 
THE CHANNEL SWITCHING. SENDING FIRST THE E AH TH-ATM CS PFERE RADIATION AND THEN 
THE SPACE RADIATION TO THE PARABCLIC MIRROR AND FINALLY TO THE BOLOMETER. 

THE BOLOMETER CONVERTED THE RADIANT FLUX INTO VARIABLE ELECTRIC VOLTAGES (O 
TO 6 V ) WHOSE FREQUENCY WA S EQUAL TO THE M(X)ULATCR FRECUENCY ANO WHOSE 
MAGNITUDES WERE PROPORTIONAL TO THE DIFFERENCES IN THE RADIANT FLUX 
INTENSITIES BETWEEN EARTH AND SPACE DEVELOPED AT THE BOLOMETER OUTPUT. 

DURING THE MOVEMENT OF THE SCANNING MI RRCR THROUGH THE PLUS OR MINUS 40-DEG 
sector, line scanning (40 LINES/MINJ OF THE TARGET AREA WAS ACCOMPLISHED IN 
A PLANE NORMAL TC THE ORBITAL PLANE USING A FORWARD AND BACK PATH, WHILE 
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SCANNING ALONG Tl-E FLIGHT PATH »AS PROVIDED 8Y THE RELATIVE MOTION OF THE 
SATELLITE UITH RESPECT TO THE EARTH. IN EACH SCAN. WITH THE INDICATED 
VIEWING AND SCANNING ANGLES FROM THE SATELLITE'S ORBITAL ALTITUDE. THE 
RADIOMETER RECORDED THE MEAN RADIATION INTENSITIES FRCM A BAND ABOUT I 100 NM 
WIDE WITH A RESOLUTION OF ABOUT 15 KM AT NADIR TC ABOUT 24 TO 27 KM AT THE 
EDGES. THE RADIOMETER WAS CAPABLE CF MEASURING RADIATION TEMPERATURES WITHIN 
O.S TO 0.6 DEG FOR TEMPERATURES OF 2 93 TC 293 OEG K AND 1.5 TO 2 DEC FOR 
TEMPERATURES ARDLNO 223 DEG K. THE VIDEO SIGNALS WERE AMPLIFIED AND SENT 
either TO THE SATELLITE MEMORY UNIT FOR LATER TRANSMISSION OR TO THE RADIO 
TELEMETRY UNIT FDR DIRECT TRANSMI SSI CN TC EARTH DEPENDING ON WHETHER THE 
SATELLITE WAS BEYOND OR WITHIN THE ZCNE OF HAOIQ CCMMUMCATION WITH A GROUND 
receiving STATION. RESPECTIVELY. THE GROUND RECEIVERS RECORDED THE 
TRANSMITTED DATA IN DIGITAL FORM ON MAGNETIC TAPE AND SIMULTANEOUSLY ON 
BO-MM PHOTOGRAPHIC FILM IN THE FORM 0= A BRIGHTNESS IMAGE OF THE THERMAL 
relief OF THE EARTH-ATMOSPHERE SYSTEM. THE DATA CN MAGNETIC TAPE WERE 
PROCESSED BY COMPUTERS AT THE HYDROMETEOROLOGICAL CENTER AND WERE USED TO 
produce a DIGITAL MAP OF THE EOUI VALENT RADIATION TEMPERATURE FIELD WITH A 
SUPERPOSED GEOGRAPHIC GRID. THE PHOTOGRAPHIC FILM WAS OEVELOPEO AND 
PROCESSED INTO AN IR PICTURE ALSO WI TH A SUPERPOSED GRID. THE PICTURES WERE 
ARCHIVED AT THE HYOROMETE ORCLDG IC AL CENTER. SCHE OF THESE PICTURES WERE 
TRANSMITTED TO VARIOUS FOREIGN ME TEORO LOCI C A L CENTERS AS PART OF AN 
INTERNATIONAL METEOROLOGICAL DATA EXCHANGE PROGRAM. THE UNITED STATES 
received these PICTURES AT THE NATIONAL ENVIRONMENTAL SATELLITE SERVICE 
(NESSl. SUITLAND . MD.» VIA THE 'COLD LINE* FACSIMILE LINK WITH MOSCOW. 
PICTURES WERE TRANSMITTED TC NESS FRCM E^RLY DCTCBER 1969 THROUGH JUNE 1970. 
WHEN. IT IS BELIEVED. THE EXPERIMENT OPERATIONS CEASED. THESE IR PICTURES 
WERE KEPT AT NESS FOR 1 YR AND THEN. UNLESS OF UNUSUAL INTEREST, THEY WERE 
DISCARDED. 

REFERENCES 

199, 567, £75. AND 874. 


EXPERIMENT NAME- ACT INOME TRIG INSTRUMENT 


NSSDC ID 69-0B4A-03 


EXPERIMENT PERSONNEL 

p[ _ SHS STAFF SOV. HYDRCMET. SERVICE MOSCOW. USSR 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 070C70 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 2 ACTINOMETRIC INSTRUMENT MEASURED tl> THE OUTGOING 
LONGWAVE RADIATION (3 TO 30 MI C RCNS) FRCM THE EART H-ATMOSPHERE SYSTEM. (2) 
THE OUTGOING NEAR UV, VISIBLE. AND NEAR IR SOLAR RADIATION 10.3 TO 3 
MICRONS) REFLECTED AND B AC K £CA T TERED BY THE EARTH- ATMOSPHERE SYSTEM, AND (3) 
EFFECTIVE RADIATION TEMPERATURE CF THE EARTH'S SURFACE AND CLOUD TOPS (3 
TO 12 MICRONS) FOR OPERATIONAL LSE BY THE SOVIET H YU HC METE ORCL OGl C AL 

SERVICE. THE INSTRUMENTATION CONSISTED OF FOUR RADIOMETERS A PAIR OF 

SCANNING, NARROW-ANGLE, TWO-CHANNEL RADIOMETERS. AND A PAIR OF NONSCANNING. 
WIDE-ANGLE. TWO-CHANNEL RADIOMETERS. THE NARROW-ANGLE <4 BY 5 DEG FIELD OF 
VIEW) RADIOMETERS MEASURED RADIATION IN ALL THREE SPECTRAL BANOS. WHILE THE 
WIDE-ANGLE (136 TO 140 OEG FIELD OF VIEW) RADIOMETERS OPERATED ONLY IN THE 
0.3- TO 3- AND 3- TO 30-MICRCN BANDS. IN THE NARROW-ANGLE RADIOMETER, THE 
0.3- TO 3-MICRON BAND WAS MEASURED IN ONE CHANNEL AND THE 3- TO 12- AND 3- 
TO 3D-MICR0N BANCS WERE COMBINED I N TH E SECOND CHANNEL. IN THE SECOND 
CHANNEL, THE TWO BANOS WERE SEPARATED BY THE EXCHANGE OF CORHESPON CING 
FILTERS AS THE RADIOMETER SCANNED IN ALTERNATE DIRECTIONS. THE EARTH 
RADIATION ENTERED THE NARROW-ANGLE RADIOMETER THROUGH A CYLINDRICAL FAIRING 
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IKRS-S CRYSTAL) AND FELL QNTC A CCNI CAL SCANNING MIRRCR. THE RADIATION WAS 
REFLECTED FROM THE MIRROR THROUGH A THREE-LOBED ROTATING MIRROR CHOPPER THAT 
MODULATED THE RACtATION FLUX AT A FREQUENCY CF 80 HZ. THE CHOPPER 
ALTERNATELY REFLECTED EARTH RADIATION AND SPACE RADIATION, WHICH ENTEREO 
THROUGH A SEPARATE KR S-5 CRYSTAL WINDOW, CNTO ONE CF THREE OPENINGS IN A 
COLOR FILTER WHEEL — ONE FILTER FOR EACH SPECTRAL BAND. THE PARTICULAR 
SPECTRAL BAND THAT WAS PASSED THROUGH THEN FELL CN AN OFF-AXIS PARABOLIC 
MIRROR THAT FOCUSED THE RAOIATICN FLUX ONTO A BOLOICTRIC RECEIVER, PERIODIC 
CALIBRATION WAS MADE WHEN THE SCANNING MIRROR MOVED TO A 90-DEG ANGLE FROM 
NADIR WITH SIMULTANEOUS TURNING ON AM> VIEWING OF A SILICON STANDARD LAMP. 
THE 0.3- TO 3-MICRON CHANNEL DIO NOT USE THE TWO-BEAM SYSTEM OR FILTER 
SWITCHING. THE OUTPUT FROM THE MODULATED FLOW CF RADIATICN ON THE BOLOMETER 
WAS AMPLIFIED, RECTIFIED, FILTERED, AND FED INTO THE RADIO TELEMETRY SYSTEM 
OVER EIGHT CHANNELS. THE WIDE-ANGLE RADIOMETERS HAC IDENTICAL OPTICAL 
SYSTEMS FOR BOTH CHANNELS. THE EARTH RADIATICN ENTERED THE RADIOMETER 
THROUGH A HEMISPHERICAL SHELL CCMPOSED OF QUARTZ OR KRS-5 CRYSTAL WITH A 
COATING THAT DETERMINED THE PASE0AND. THE RADIATION WAS THEN MODULATED WITH 
A FREQUENCY OF 6A HZ AND FELL ON A BCLQHETRIC RECEIVER. AS IN THE 
NARROW-ANGLE RADIOMETERS, THE BCLCMEIER OUTPUT WAS PROCESSED AND FED INTO 
THE RADIO telemetry SYSTEM, THE WIDE-ANGLE RADIOMETER WAS STANOAROIZEO 
SIMULTANEOUSLY WITH THE NARROW-ANGLE RADIOMETER BY INPUTTING A STANDARD 
64-HZ CALIBRATING FREQUENCY INTC THE A MPLI FI C ATI CN CIRCUIT. THE RELATIVE RMS 
MEASURING ERROR FOR BOTH TYPES CF RADIOMETERS WAS ABOUT 0.5 PERCENT. TO 
PROVIDE A BACKUP CAPABILITY. ONE WIDE-ANGLE AND ONE NARROW -ANGLE RADIOMETER 
WERE HELD IN RESERVE AND COULD BE ACTIVATED CN COMMAND FROM THE GROUND. THE 
ORIENTATION OF THE METEOR 2 SATELLITE INSURED THAT THE PRIMARY OPTICAL AXES 
OF THE RADIOMETERS WERE ORIENTED VERTICALLY OCWN TCWARD NADIR. THE SURVEY OF 
THE EARTH’S SURFACE BY BOTH RADICMETERS WAS CARRIED OUT BY THE MOTION OF THE 
SATELLITE RELATIVE TO THE EARTH. IN ADDITION, THE NAERCW-ANGLE RADIOMETER 
SCANNED 66 DEG TO EITHER SIDE OF NADIR IN A PLANE NORMAL TO THE ORBITAL 
PLANE BY ROCKING THE SCANNING MIRROR ABOUT THE OPTICAL AXIS. THE RADIOMETERS 
COVERED A STRIP ABOUT 2500 KM WIDE ON THE EARTH'S SURFACE AND HAD A GROUND 
RESOLUTION OF 50 KM AT NADIR. THE DATA WERE REDUCED AT THE GROUND STATIONS 
AND WERE TRANSMITTED TO THE HYORC METED ROLOGI C AL CENTER IN MOSCOW. WHERE THEY 
WERE RECORDED IN DIGITAL FORM ON MAGNETIC TAPE AND WERE USED TO PRODUCE 
VARIOUS ANALYSIS PRODUCTS SLCH AS EART H- AT MOSPHE RE AUEEOD CHARTS AND 
RADIATION TEMPERATURE MAPS. THE DATA WERE ARCHIVED AT THE 
HYDROMETEOROLOGICAL CENTER. SOME OF THESE CHARTS WERE TRANSMITTED IN 
GRAPHICAL FORM TO VARIOUS FOREIGN ME IE ORCLCG I C AL CENTERS, INCLUDING THE 
NATIONAL ENVIRONMENTAL SATELLITE SERVICE (NESS). SUITLAND. MARYLAND. THESE 
ACTlNOMETRiC CHARTS WERE RECEIVED AT NESS VIA THE 'COLD LINE' FACSIMILE LINK 
WITH MOSCOW FROM EARLY OCTOBER 1969 TO JULY 1970, WHEN. IT IS BELIEVED. THE 
INSTRUMENT OPERA 1IONS TERMINATED. THE CHARTS WERE MICROFILMED AND ARCHIVED 
AT THE NATIONAL CLIMATIC CENTER. ASHEVILLE, NORTH CARCLINA. 

REFERENCES 

199, 356, AND 575. 


************************************************** 


SPACECRAFT COMMON NAME- METEOR 3 
ALTERNATE NAMES- METEORA 3 


NSSDC ID 70-0 19A 


ORBITAL INFORMATION 


OTHER INFORMATION 
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ORSIT TYPE- GEOCENTRIC 
EPOCH DATE- 03/1 e/70 
APOGEE- 635.000 KM ALT 
PERIGEE- 537. OCO KM ALT 
PERIOD- 96-42 MIN 
INCLINATION- ei.18 DEG 

SPACECRAFT PERSONNEL 
PM - UNKNOWN 

PS - UNKNOWN 


SPACECRAFT WT- 1440. KG 

LAUNCH CATE- 03/17/70 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECCROEO- 070070 


SOV. HYDRCMET. SERVICE MOSCOW. USSR 
SOV. HYDROMET. service MOSCOW, USSR 


SPACECRAFT BRIEF DESCRIPTION 

METEOR 3 WAS THE THIRD FULLY OPERATIONAL RUSSIAN METEOROLOGICAL 
SATELLITE AND THE ELEVENTH METEOROLOGICAL SATELLITE LAUNCHED FROM . THE 
PLESETSK SITE. THE SATELLITE WAS PLACED IN A NEAR-CIRCULAR. NEAR-POLAR 
PROGRADE ORBIT TC PROVIDE NEAR-GLCBAL OBSERVATIONS OF THE EARTH'S WEATHER 
SYSTEMS. CLOUD COVER, ICE AND SNOW FIELDS. AND REFLECTED AND EMITTED 
RADIATION FROM TEE DAYSIDE AND MGHTSIDE OF THE EARTH-ATMOSPHERE SYSTEM FOR 
OPERATIONAL USE BY THE SOVIET H YDRD METECFOLOGl C AL SERVICE. METEOR 3 WAS 
EQUIPPED WITH TWO VIDICQN CAMERAS FOR DAYSIDE PHOTOGRAPHY, A SCANNING 
HIGH-RESOLUTION IR RADIOMETER FOR DAYSIDE AND MGHTSIDE PHOTOGRAPHY. AND AN 
ACTIMOMETRIC INSTRUMENT FOR MEASURING THE EARTH'S RADIATION FIELD IN THE 
VISIBLE AND INFRARED REGIONS. THE SATELLITE WAS IN THE FORM OF A CYLINDER S 
M LONG AND 1.5 M IN DIAMETER WITH TWC LARGE SOLAR PANELS ATTACHED TO THE 
SIDES. THE SOLAR PANELS WERE AUTOMATICALLY ORIENTED TCWAHD THE SUN TO 
PROVIDE THE SPACECRAFT WITH THE MAXIMUM AMOUNT OF SOLAR POWER. METEOR 3 WAS 
ORIENTED TOWARD THE EARTH BY A GRAVI TY-GRADI ENT TRIAXIAL STABILIZATION 
SYSTEM CONSISTING OF FLYWHEELS WHOSE KINETIC ENERGY WAS DAMPENED BY THE USE 
OF CONTROLLED ELECTROMAGNETS ON BOARD THAT INTERACTED WITH THE MAGNETIC 
FIELD OF THE EARTH. THE INSTRUMENTS WERE HOUSED IN THE BASE OF THE 
SATELLITE, WHICH POINTED TOWARD THE EARTH. WHILE THE SOLAR SENSORS WERE 
MOUNTED IN THE TOP SECTIONS. THE OPERATICNAL ' METECR' WEATHER SATELLITE 
SYSTEM IDEALLY CONSISTS OF AT LEAST TWC SATELLITES SPACED AT 90-DEG 
INTERVALS IN LONGITUDE SO AS TO OBSERVE A GIVEN AREA OF THE EARTH 
APPROXIMATELY EVERY 6 HR, WHEN WITHIN COMMUNICATION RANGE. THE DATA ACQUIRED 
BY METEOR 3 WERE TRANSMITTED DIRECTLY TO THE GROUND RECEIVING CENTERS IN 
MOSCOW, NOVOSIBIRSK. OR VLADIVQSTCK. OVER REGIONS BEVCND CCMMU NIC AT ION 
RANGE, METEOR 3 RECORDED THE TV AND IR PICTURES AND ACTINOMETRIC DATA AND 
STORED THEM ON BOARD UNTIL THE SATELLITE PASSED OVER THE RECEIVING CENTERS. 
THE METEOROLOGICAL DATA RECEIVED AT THESE CENTERS WERE PROCESSED, REDUCED. 
ANO SENT TO THE HYDROMETEOROLOGICAL CENTER IN MOSCCW WHERE THEY WERE 
ANALYZED AND USED TO PREPARE VARIOUS FORECAST ANO ANALYSIS PRODUCTS. SOME OF 
THE TV ANO IR PICTURES ANO ANALYZED ACTINCMETRIC DATA WERE THEN DISTRIBUTED 
TO VARIOUS METEOROLOGICAL CENTERS ARCUND THE WORLD. IT IS BELIEVED THAT THE 
SATELLITE OPERATIONS TERMINATED IN JLLY 1970 . WHEN TRANSMISSIONS OF DATA TO 
THE UNITED STATES VIA THE 'COLD LINE' FACSIMILE LINK WITH MOSCOW CEASED. 


REFERENCES 

207, 634, AND 635. 


EXPER INENT 

eXPER IMENT 
PI - 


NAME- DUAL VIOICON CAMERAS 
PERSONNEL 

SHS STAFF SOV, HYDRCMET, 


NSSDC ID 70-019A-01 


SERVICE MOSCOW. USSR 
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OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 061 S70 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 3 DUAL VIDICON CAMERA SYSTEM PROVIDED DAYTIME PICTURES OF 
the EARTH'S CLDUDCOVER DISTRIBUTION. LOCAL STCRMS, AND NEAR-GLOBAL HEATHER 
SYSTEMS FOR OPERATIONAL USE BY THE SOVIET HYDRCMET EORCLOG I C AL SERVICE. THE 
INSTRUMENTATION CONSISTED OF TVC IDENTICAL V lOICCN CAMERAS THAT liERE MOUNTED 
IN THE SATELLITE BASE AND HERE DIRECTED TOWARD THE EARTH. EACH CAMERA VIEWED 

A 500- BY 500-KM AREA ONE TO THE LEFT AND THE OTHER TO THE RIGHT OF NADIR 

— WITH A RESOLUTION OF 1.25 KM AT NADIR FROM A SATELLITE ALTITUDE OF 530 TO 
630 KM. THE CAMERAS TOOK A DNE-FRAME IMAGE OF THE EARTH'S CLOUD COVER WITH 
SLIGHT OVERLAPPING OF SUCCESSIVE FRAieS TO PROVIDE CONTINUOUS COVERAGE. THE 
CAMERAS SWITCHED ON AUTOMATICALLY ANY TIME THE SUN WAS MORE THAN 5 DEG ABOVE 
the horizon. BECAUSE THE EARTH ILLUMINATION VARIED SO MUCH. AUTOMATIC 
SENSORS ADJUSTED THE CAMERA APERTURES TO PRODUCE HIGH-QUALITY PICTURES UNDER 
A VARIETY OF ILLUMINATION CONDITIONS. THE IMAGE FORMED BY EACH VIDICON TUBE 
either WAS TRANSMITTED DIRECTLY TO TNE GROUND IF THE SATELLITE WAS IN RADIO 
CONTACT WITH ONE OF THE GROUND STATIONS OR WAS RECORDED ON MAGNETIC TAPE FOR 
LATER TRANSMISSION IF THE SATELLITE WAS BEYOND THE ZONE OF RADIO 
COMMUNICATION. THE TV IMAGES RECEIVED BY THESE GROUND STATIONS WERE 
PROCESSED AND TRANSMITTED 70 THE HYDROMETEOROLOGICAL CENTER IN MOSCOW WHERE 
THEY WERE ANALYZED AND USED IN VARIOUS FORECAST AND ANALYSIS PRODUCTS. THE 
PICTURES WERE ARCHIVED AT THE H YOROMET EC ROLOGI CAL CENTER. ALTHOUGH THE 
METEOR 3 CAMERAS HAD ABOUT FOUR TIMES THE RESOLUTION /T NADIR OF THOSE 
CARRIED ON THE EISA SATELLITES, THEY COULD NCT PFOVIOE CONTINUOUS 
OVERLAPPING GLOBAL COVERAGE AS DO THE ESSA CAMERAS OWING TO THE LOWER ORBIT 
OF THE METEOR 3 SATELLITE 1585 KM COMPARED TO 1400 KM). THUS, TO CLOSE THE 
GAPS IN COVERAGE. AT LEAST TWO METEOR SATELLITES WERE REQUIRED IN THE 
UEATHER SATELLITE SYSTEM. IN ADDITION. CLOUOCOVER MOSAICS WERE PRODUCED FROM 
10 OH MORE INDIVIDUAL CLOUOCOVER PICTURES AT THE H VDR C MET EOROLOGI C AL CENTER 
TO PROVIDE A MORE COMPREHENSIVE VIEW OF NEAR-GLOBAL WEATHER SYSTEMS. SOME OF 
THE INDIVIDUAL PICTURES AND THE CLOUD MOSAICS WERE TRANSMITTED TO VARIOUS 
FOREIGN METEOROLOGICAL CENTERS AS PART OF AN I NTER NAT 1 CNAL METEOROLOGICAL 
DATA EXCHANGE PROGRAM. THE UNITED STATES RECEIVED THESE PICTURES AT THE 
NATIONAL ENVIRONMENTAL SATELLITE SERVICE <NESS) IN SUITLAND, MARYLAND, VIA 
the 'COLO LINE* FACSIMILE LINK WITH MOSCOW. PICTURES WERE TRANSMITTED TO 
NESS FROM MARCH 18. 1Q70, UNTIL JUNE 19, 1970, WHEN. IT IS BELIEVED, 
INSTRUMENT OPERATIONS CEASED. THESE PICTURES WERE KEPT AT NESS FOR 1 YR AND 
THEN, UNLESS OF UNUSUAL INTEREST, WE DISCARDED. 

REFERENCES 

199. 339, 567, 575, AND 942. 


EXPERIMENT NAME- SCANNING HR I R 


NSSDC ID 70-019A-02 


EXPERIMENT PERSONNEL 

PI - SHS STAFF SOV, HYDRCMET. SERVICE MOSCOW, USSR 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 070C70 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 3 HI CH-RE SOLUT I ON SCANNING IR RADIOMETER MADE OPERATIONAL 
MEASUREMENTS OF CLOUD OISTRIBUTICN AND SNOW AND ICE COVER ON THE CAYS IDE AND 
NIGH7S10E OF THE EARTH. THE RADICMETER MEASURED THE OUTGOING RADIATION FROM 
THE EARTH-ATHDSP NERE SYSTEM IN THE 8- TO 12-MICRCN ATMOSPHERIC WINDOW. 
MEASUREMENTS HADE IN THIS SPECTRAL REGION PERMITTED BRIGHTNESS PATTERNS OF 
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THE THERMAL RELIEF TO SE CCNSTRUCTEO AND EQUIVALENT RACIATION TEMPERATURES 
OF THE EARTH'S SURFACE AND CLOUD TOPS TO BE DETERMINED. THE INSTRUMENT MAS A 
NARROW-ANGLE SCANNING RADIOMETER WITH AN INSTANTANEOUS VIEWING ANGLE OF l.S 
BY 1.5 DEG. IT WAS MOUNTED IN THE BASE OF THE SATELLITE IN A SEALED 
INSTRUMENT COMPARTMENT WITH ITS OPTICAL AXIS DIRECTED ALONG THE LOCAL 
vertical AND TOWARD NADIR. TEE RADIOMETER MEASURED THE INTENSITY OF THE 
OUTGOING RADIATION BV COMPARING THE EARTH'S RACIATION FLUX WITH THE 
RADIATION FLUX FROM SPACE. EACH TYPE OF RADIATION ENTERED THE RADIOMETER 
THROUGH SEPARATE WINDOWS, WHICH WERE ORIENTED IN MUTUALLY PERPENDICULAR 
DIRECTIONS. THE RADIATION FROM THE EAR TH-ATMCSPHERE SYSTEM FELL ON A PLANE 
SCANNING MIRROR THAT WAS MOUNTED AT AN ANGLE OF AS DEG TO THE SATELLITE 
VELOCITY VECTOR AND SCANNED IHRCUGH AN ANGLE OF PLUS OR MINUS 50 DEG FROM 
NADIR. THE RADIATION WAS REFLECTED FROM THE SCANNING MIRROR THROUGH A 
STATIONARY MODULATING DISK AND FILTER WINDOW C NT D A PARABOLIC MIRROR, WHICH 
FOCUSED THE PARALLEL BEAM THROUGH A MOVABLE MODULATING DISK ONTO A 
thermistor BOLOMETER. THE STATICNARY AND MOVABLE MODULATING DISKS PROVIDED 
THE CHANNEL SWITCHING. SENDING FIRST THE E ARTH-ATMCS PFERE RADIATION AND THEN 
THE SPACE RADIATION TO THE PARABOLIC MIRROR AND FINALLY TO THE BOLOMETER. 

THE BOLOMETER CONVERTED THE RADIANT FLUX INTO VARIABLE ELECTRIC VOLTAGES (0 
TO 6 V) WHOSE FREOUENCY WAS EQUAL TO THE MCOULATCR FREQUENCY AND WHOSE 
MAGNITUDES WERE PROPORTIONAL TO THE DIFFERENCES IN THE RADIANT FLUX 
INTENSITIES BETWEEN EARTH AND SPACE DEVELOPED AT THE BCLCMETER OUTPUT. 

DURING THE MOVEMENT OF THE SCANNING MI RRCfi THROUGH THE PLUS OR MINUS 40-DEG 
SECTOR. LINE SCANNING 140 LINES/MIN) OF THE TARGET AREA WAS ACCOMPLISHED IN 
A PLANE NORMAL TC THE ORBITAL PLANE USING A FORWARD AND SACK PATH. WHILE 
SCANNING ALONG T FE FLIGHT PATH WAS PROVIDED BY THE RELATIVE MOTION OF THE 
SATELLITE WITH RESPECT TO THE EARTH. IN EACH SCAN, WITH THE INDICATED 
VIEWING AND SCANNING ANGLES FROM THE SATELLITE'S ORBITAL ALTITUDE, THE 
RADIOMETER RECORDED THE MEAN RADIATION INTENSITIES FfiCM A BAND ABOUT 1100 KM 
WIDE WITH A RESOLUTION OF ABOUT 15 KM AT NADIR TC ABOUT 24 TO 2T KM AT THE 
EDGES. THE RADIOMETER WAS CAPABLE OF MEASURING RAOIATICN TEMPERATURES WITHIN 
0.5 TO 0.6 DEG FOR TEMPERATURES OF 293 TC 298 DEG K AND 1.5 TO 2 DEG FQR 
TEMPERATURES ARO LNO 223 DEG K. THE VIDEO SIGNALS WERE AMPLIFIED AND SENT 
EITHER TO THE SATELLITE MEMCRY LNI T FOR LATER TRANSMISSION OR TO T FE RADIO 
TELEMETRY UNIT FOR DIRECT TRANSMISSION TC EARTH DEPENDING ON WHETHER THE 
SATELLITE WAS BEYOND OR WITHIN THE ZCNE OF RADIO CCMMUMCATION WITH A GROUND 
RECEIVING STATION, RESPECTIVELY. THE GROUND RECEIVERS RECOROED THE 
TRANSMITTED DATA IN DIGITAL FORM CN MAGNETIC TAPE AND SIMULTANEOUSLY ON 
80-MH PHOTOGRAPHIC FILM IN THE FORM CF A BRIGHTNESS IMAGE OF THE THERMAL 
RELIEF OF THE EARTH-AT MC SPHERE SYSTEM. TFE DATA CN MAGNETIC TAPE WERE 
PROCESSED BY COMPUTERS AT THE H YDROMET E CROLOGI CAL CENTER AND WERE USED TO 
PRODUCE A DIGITAL MAP OF THE EQUIVALENT RADIATICN TEMPERATURE FIELD WITH A 
SUPEfIPOSED GEOGRAPHIC GRID. THE PHCTCGRAPHIC FILM WAS DEVELOPED AND 
PROCESSED INTO AN IR PICTURE ALSO WITH A SUPERPOSED GRID. THE PICTURES WERE 
ARCHIVED AT THE HYDROMETEOROLOGICAL CENTER. SCME OF THESE PICTURES WERE 
TRANSMITTED TO VARIOUS FOREIGN METEOROLOGICAL CENTERS AS PART OF AN 
INTERNATIONAL DATA EXCHANGE PROGRAM. THE UNITED STATES RECEIVED THESE 
PICTURES AT THE NATIONAL ENVIRONMENTAL SATELLITE SERVICE (NESS), SUITLANO, 
MO.» VIA THE 'COLD LINE' FACSIMILE LINK WITH MOSCOW. PICTURES WERE 
TRANSMITTED TO NESS FROM MID-MARCH 1970 THROUGH JULY 1970. WHEN. IT IS 
BELIEVED. THE EXPERIMENT OPERATIONS CEASED. THESE IR PICTURES WERE KEPT AT 
NESS FOR 1 YH AND THEN, UNLESS CF UNUSUAL INTEREST. THEY WERE DISCARDED. 

REFERENCES 

199. 475, E67, 575, AND 874. 


EXPERIMENT NAME- ACTINOMETRIC INSTRUMENT NSSDC ID 70-019 A-03 
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EXPERIMENT PERSONNEL 

PI - SHS STAFF 50V. HVDRCMET. SERVICE MOSCOW. USSR 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 070C70 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 3 ACTINOMETfilC INSTRUMENT MEASURED II) THE OJTGDING 
LONGWAVE RADIATION <3 TO 3C MICRONS) FROM THE EARTH-ATMOSPHERE SYSTEM. 12) 
THE OUTGOING NEAR UV, VISIBLE, AND NEAR IR SCLAR RADIATION <0.3 TO 3 
MICRONS) REFLECTED AND B AC K SCA T TERED BY THE EARTH- ATMOSPHERE SYSTEM, AND 13) 
THE EFFECTIVE RADIATION TEMPERATURE OF THE EARTH'S SURFACE AND CLOUD TOPS (8 
TO 12 MICRONS) FOR OPEHATI CNAL LSE BY THE SOVIET H VO BC METEOROLOG I C AL 

SERVICE. THE INSTRUMENTATION CONSISTED OF FOUR RADIOMETERS A PAIR OF 

SCANNING. NARROW-ANGLE. TWO-CHANNEL RADICMETERS. AND A PAIR OF NQNSCANNiNG, 
WIDE-ANGLE, TWO- CHANNEL RADICMETERS. THE NARROW-ANGLE <A BY 5 DEG FIELD OF 
VIEW) RADIOMETERS MEASURED RADIATION IN ALL THREE SPECTRAL BANDS, WHILE THE 
WIDE-ANGLE I 136 TD 140 DEG FIELD OF VIEW) RAOIGMETERS CPERATED ONLY IN THE 
0.3- TO 3- AND 3- TO 30-MICRCN BANDS. IN THE NARROW-ANGLE RADIOMETER, THE 
0.3- TO 3-MICRON BAND WAS MEASURED IN ONE CHANNEL AND THE 8- TO 12- AND 3- 
TO 30-MICRON BANDS WERE COMBINED IN THE SECOND CHANNEL. IN THE SECOND 
CHANNEL. THE TWO BANDS WERE SEPARATED BY THE EXCHANGE OF CORRESPONDING 
FILTERS AS THE RADIOMETER SCANNED IN ALTERNATE DIRECTIONS. THE EARTH 
RADIATION ENTERED THE NARROW-ANGLE RADIDMETER THROUGH A CYLINDRICAL FAIRING 
(KRS-5 CRYSTAL) AND FELL ONTO A CONICAL SCANNING MlRfiCR. THE RADIATION WAS 
REFLECTED FROM THE MIRROR THROUGH A THREE-LOEED ROTATING MIRROR CHOPPER THAT 
MODULATED THE RADIATION FLUX AT A FREQUENCY CF 80 HZ. THE CHOPPER 
ALTERNATELY REFLECTED EARTH RADIATION AND SPACE RADIATION, WHICH ENTERED 
THROUGH A SEPARATE KRS-5 CRYSTAL WINDOW, CNTO ONE CF THREE OPENINGS IN A 

COLOR FILTER WHEEL ONE FILTER FOR EACH SPECTRAL BAND. THE PARTICULAR 

SPECTRAL BAND THAT WAS PASSED THROUGH THEN FELL CN AN CFF-AX IS PARABOLIC 
MIRROR THAT FOCUSED THE HAOIATICN FLUX ONTO A SOLCMETPIC RECEIVER. PERIODIC 
CALIBRATION WAS MADE WHEN THE SCANNING MIRBOR MOVED TC A 90-DEG AN<a_^ FROM 
NADIR WITH SIMLA. TANEOUS TURNING CN AND VIEWING OF A SILICON STANDARD LAMP. 
THE 0.3- TO 3-MICRON CHANNEL DIO NOT USE THE TWO-BEAM SYSTEM OR FILTER 
SWITCHING. THE OLTPUT FROM THE MODULATED FLOW CF RADIATION ON THE KILOMETER 
WAS AMPLIFIED. RECTIFIED. FILTERED, AND FED INTO THE RADIO TELEHETF9Y SYSTEM 
OVER EIGHT CHANNELS. THE WIDE-ANGLE RADICMETERS HAD IDENTICAL OPTICAL 
SYSTEMS FOR BOTH CHANNELS. THE EARTH RADIATICN ENTERED THE RADIOMETER 
THROUGH A HEMISPHERICAL SHELL CCMPDSEO OF QUARTZ OR KRS-5 CRYSTAL WITH A 
COATING THAT DETERMINED THE PASSBAMO. THE RADIATION WAS THEN MODULATED WITH 
A FREQUENCY OF 6 A HZ AND FELL CN A OOLCMETRIC RECEIVER. AS IN THE 
narrow-angle RADICMETERS, THE BOLOMETER CUTPUT WAS PRCCESSEO AND FED INTO 
THE RADIO TELEMETRY SYSTEM. THE WIDE-ANGLE RADIOMETER WAS STANDARDIZED 
SIMULTANEOUSLY WITH THE NARROW-ANGLE RADIOMETER BY INPUTTING A STANDARD 
64-HZ CALIBRATING FREQUENCY INTO THE AMPLIFICATION CIRCUIT. THE RELATIVE RMS 
MEASURING ERROR FOR BOTH TYPES CF RADICMETERS WAS ABOUT 0.5 PERCENT. TO 
PROVIDE A BACKUP CAPABILITY, ONE WIDE-ANGLE AND CNE NARROW-ANGLE RADIOMETER 
WERE HELD IN RESERVE AND COCLO EE ACTIVATED CN CCMMAND FROM THE GROUND. THE 
ORIENTATION OF THE METEOR 3 SATELLITE INSURED THAT THE PRIMARY OPTICAL AXES 
OF THE RADIOMETERS WERE ORIENTED VERTICALLY DOWN TOWARD NADIR. THE SURVEY OF 
THE EARTH'S SURFACE BY BOTH RADIOMETERS WAS CARRIED OUT BY THE MOTION OF THE 
SATELLITE RELATIVE TO THE EARTH. IN ADOIIICN, THE NAFfiOW-ANGLE RADIOMETER 
SCANNED 66 DEG TC EITHER SIDE OF NADIR IN A PLANE NORMAL TO THE ORBITAL 
plane by rocking THE SCANNING MIRROR ABOUT THE OPTICAL AXIS. THE RADIOMETERS 
COVERED A STRIP ABOUT 2500 KM WIDE CN THE EARTH'S SURFACE AND HAD A GROUND 
RESOLUTION OF SO KM AT NADIR. THE DATA WERE REDUCED AT THE GROUND STATIONS 
AND WERE TRANSMITTED TO THE HYDfiCMETEOROLCGI CAL CENTER IN MOSCOW. WHERE THEY 
WERE RECORDED IN DIGITAL FORM ON MAGNETIC TAPE AND WERE USED TO PRODUCE 
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VARIOUS ANALYSIS PRODUCTS SlfCH AS EARTH- AT KOSPHE RE ALBEDO CHARTS AND 
RADIATION TEMPERATURE MAPS. THE DATA WERE ARCHIVED AT THE 
hydrometeorological center, some of these CHARTS WERE TRANSMITTED IN 
GRAPHICAL FORM TO VARIOUS FOREIGN METEOROLOGICAL CENTERS, INCLUDING THE 
NATIONAL ENVIRONMENTAL SATELLITE SERVICE INESSI, SUITLAND, MARYLAND. THESE 
ACTINOMETRIC CHARTS WERE RECEIVED AT NESS VIA THE •COLO LINE* FACSIMILE LINK 
WITH MOSCOW FROM MID-MARCH 1970 TO JULY 1970. WHEN, IT IS BELIEVED, THE 
EXPERIMENT OPERATIONS CEASED. THE CHARTS WERE MICROFILMED AND ARCHIVED AT 
THE NATIONAL CLIMATIC CENTER. ASHEVILLE, NORTH CARC3.INA. THE ACTINOMETRIC 
INSTRUMENT T0?MINATED OPERATIONS IN JULY 1970. 

REFERENCES 

199, AND 575. 


*it*:*^ **************************** *********** 


SPACECRAFT COMMON NAME- METEOR 4 NSS DC ID 70-0 37A 

ALTERNATE NAMES- METEORA 4 

orbital INFORMATION 
ORBIT TYPE- GEOC 
EPOCH DATE- 04/2 
APOGEE- 710.000. 

PERIGEE- 625.000 
PERIOD- 98.12 
INO.INATION- 8 

SPACECRAFT PERSONNEL 
PM - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

METEOR 4 MAS THE FOURTH FULLY OPERATIONAL RUSSIAN METEOROLOGICAL 
SATELLITE AND THE TWELFTH METEOROLOGICAL SATELLITE LAUNCHED FROM THE 
PLESETSK SITE. THE SATELLITE WAS PLACED IN A NEAR-CIRCULAR, NEAR-POLAR 
PR06HADE ORBIT TO PROVIDE NEAR-GLOBAL OBSERVATIONS OF THE EARTH'S WEATHER 
SYSTEMS, CLOUD COVER. ICE AND SNOW FIELDS. AND REFLECTED AND EMITTED 
RADIATION FROM THE OAYSIDE AND NIGHTSIOE OF THE EARTH-ATMOSPHERE SYSTEM FOR 
OPERATIONAL USE EY THE SOVIET HYDROMETEOROLOGICAL SERVICE, METEOR 4 MAS 
EQUIPPED WITH TWO VIOICON CA«£RAS FOR DAYSIDE PHDTCGR4PHY. A SCANNING 
HIGH-RESOLUTION IR RADIOMETER FOR DAYSIDE AND NIGHTSIOE PHOTOGRAPHY, AND AN 
ACTINOMETRIC INSTRUMENT FOR MEASURING THE EARTH'S RADIATION FIELD IN THE 
VISIBLE AND INFRARED REGIONS. THE SATELLITE WAS IN THE FORM OF A CYLINDER 5 
M LONG AND 1 .5 M IN DIAMETER WITH TWO LARGE SOLAR PANELS ATTACHED TO THE 
SIDES. THE SOLAR PANELS MERE AUTOMATICALLY ORIENTED TCMARD THE SON TO 
PROVIDE THE SPACECRAFT MITH THE MAXIP4JM AMOUNT OF SOLAR POMER. METEOR 4 MAS 
ORIENTED TOWARD THE EARTH BY A GRAVITY-GRADIENT TRIAXIAL STABILIZATION 
SYSTEM CONSISTING OF FLYMHEELS »H0^ K I NET IC E NEHG Y MAS DAMPENED BY THE USE 
OF CONTROLLED ELECTROMAGNETS ON BOARD THAT INTERACTED MITH THE MAGNETIC 
FIELD OF THE EARTH. THE INSTRUMENTS MERE HOUSED IN THE BASE OF THE 
SATELLITE. MHICH POINTED TOWARD THE EARTH. WHILE THE SOLAR SENSORS WERE 
MOUNTED IN THE TOP SECTION. THE OPERATIONAL 'METEOR* WEATHER SATELLITE 
SYSTEM IDEALLY CONSISTS OF AT LEAST TWO SATELLITES SPACED AT 90-DEG 
INTERVALS IN LONGITUDE SO AS TO OBSERVE A GIVEN AREA CF THE EARTH 
APPROXIMATELY EVERY 6 HR. WHEN WITHIN COMMUNICATION RANGE, THE DATA ACQUIRED 


ENTRIC 
9/70 
KM ALT 
KM ALT 
MIN 

>1.23 DEG 


OTHER INFORMATION 

SPACECRAFT MT- 1440. KG 

LAUNCH CATE- 04/28/70 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 060071 


SQV. HYDRCMET. 
SOV. HYDROMET. 


SERVICE MOSCOW. USSR 
SERVICE MOSCOW. USSR 
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BY METEOR 4 WERE TRANSMITTED DIRECTLY TO THE GROUND RECEIVING CENTERS IN 
MOSCOW, NOVOSIBIRSK, OR VLADIVOSTOK. OVER REGIONS BEYOND COMMUNICATION 
RANGE, METEOR 4 RECORDED THE TV AND IR PICTURES AND ACTINOMETRIC DATA AND 
STORED THEM ON BOARD UNTIL THE SATELLITE PASSED OVER THE RECEIVING CENTERS. 
THE METEOROLOGICAL DATA RECEIVED AT THESE CENTERS WERE PROCESSED. REDUCED, 
AND SENT TO THE KVOROME TE OROLOG IC AL CENTER IN M03CCW WHERE THEY WERE 
ANALYZED AND USED TO PREPARE VARIOUS FORECAST AND ANALYSIS PRODUCTS. SOME OF 
THE TV AND IR PICTURES AND ANALYZED ACTINOMETRIC DATA WERE THEN DISTRIBUTED 
TO VARIOUS METEOROLOGICAL CENTERS ARCUNO THE WORLD. IT IS BELIEVED THAT THE 
SATELLITE OPERATIONS TERMINATED IN JUNE I9TI , WHEN DATA TRANSMISSIONS TO THE 
UNITED STATES VIA THE 'COLD LINE* FACSIMILE LINK WITH MOSCOW CEASED. 

REFERENC ES 

575, 634, AND 635. 


EXPERIMENT NAME- DUAL VIOICON CAMERAS NSSOC ID 70-037A-0I 


EXPERIMENT PERSONNEL 

PI - SHS STAFF SOV. HVORCMET. SERVICE MOSCOW. USSR 

operating STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 04 1 971 
EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 4 DUAL VIDICON CAMERA SYSTEM PROVIDED CAYTIME PICTURES DF 
THE EARTH’S CLOUDCDVER DISTRIBUTION. LOCAL STCRMS, AND NEAR-GLOBAL WEATHER 
SYSTEMS FOR OPERATIONAL USE BY THE SCVIET HYOflCMET EOfi CLOGI C AL SERVICE. THE 
INSTRUMENTATION CONSISTED OF TWC IDENTICAL VIOICCN CAMERAS THAT WERE MOUNTED 
IN THE SATELLITE BASE AND WERE DIRECTED TOWARD THE EARTH. EACH CAMERA VIEWED 

A SCO- BY SOO-KM AREA ONE TO THE LEFT AND THE OTHER TO THE RIGHT OF NADIR 

— WITH A RESOLUTION OF 1.25 KM AT NADIR FROM A SATELLITE ALTITUDE OF 600 TO 
700 KM. THE CAMERAS TOOK A ONE-FRAME IMAGE OF THE EARTH'S CLOUD COVER WITH 
SLIGHT OVERLAPPING OF SUCCESSIVE FRAMES TO PROVIDE CCNTINUOUS COVERAGE. THE 
CAMERAS SWITCHED ON AUTOMATICALLY ANY TIME THE SUN WAS MCR6 THAN 5 DEG ABOVE 
THE HORIZON. BECAUSE THE EARTH ILLUMINATION VARIED SC MUCH, AUTOMATIC 
SENSORS ADJUSTED THE CAMERA APERTURES TO PRODUCE HIGH-CUALITY PICTURES UNDER 
A VARIETY OF ILLUMINATION CCNOITIONS. THE IMAGE FORMEC BY EACH VIOICON TUBE 
EITHER WAS TRANSMITTED DIRECTLY TC THE GFOUNO IF THE SATELLITE WAS IN RADIO 
CONTACT WITH ONE OF THE GROUND STATIONS OR WAS RECCRDEC CN MAGNETIC TAPE FOR 
LATER TRANSMISSION IF THE SATELLITE WAS BEYOND THE ZONE OF RADIO 
COMMUNICATION. TFE TV IMAGES RECEIVED BY THESE GROUND STATIONS WERE 
PROCESSED Af^D TRANSMITTED TC THE H YORO ME TE OR OLCG IC AL CENTER IN MOSCOW WHERE 
THEY WERE ANALYZED AND USED IN VARIOUS FORECAST AND ANALYSIS PRODUCTS. THE 
PICTURES WERE ARCHIVED AT THE H YDHCMETE CR CLOG I C AL CENTER. ALTHOUGH THE 
METEOR 4 CAMERAS HAD ABOUT FOUR TIMES THE RESCLUTICN AT NADIR QF THOSE 
CARRIED ON THE EISA SATELLITES. THEY COULD NCT PFOVI OE CCNTINUOUS 
OVERLAPPING GLOBAL COVERAGE AS DO THE ESSA CAMERAS OWING TO THE LOWER ORBIT 
OF THE METEOR 4 SATELLITE (660 KM COMPARED TO 1400 KM). THUS. TO CLOSE THE 
GAPS IN COVERAGE. AT LEAST TWO METEOR SATELLITES WERE REQUIRED IN THE 
WEATHER satellite SYSTEM. IN ADDITION, CLQUOCCVER MOSAICS WERE PRODUCED FROM 
10 OR MORE INDIVIDUAL CLOUDCOVER PICTURES AT THE HYDBCMETEOROLOGI C AL CENTER 
TO PROVIDE A MORE COMPREHENSIVE VIEW OF NEAR-GLCBAL WEATHER SYSTEMS. SOME OF 
THE INDIVIDUAL PICTURES AND THE CLOUD MOSAICS WERE TRANSMITTED TO VARIOUS 
FOREIGN METEOROLOGICAL CENTERS AS PART OF AN INTERNATIONAL METEOROLOGICAL 
DATA EXCHANGE PROGRAM. THE UNITED STATES RECEIVED THESE PICTURES AT THE 
NATIONAL ENVIRONMENTAL SATELLITE SERVICE (NESSI IN SUITLANO, MARYLAND. VIA 
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THE *001-0 LINE* FACSIMILE LINK HI TH MOSCCW. PICTURES MERE TRANSMITTED TO 
NESS FROM MAT !• 1S70. UNTIL APRIL 19. I971» WHEN. IT IS BELIEVED. THE 

EXPERIMENT OPERATIONS TERMINATED. THESE PICTURES WERE KEPT AT NESS FOR 1 VR 
AND THEN. UNLESS OF UNUSUAL INTEREST. MERE DISCARDED. 

REFERENCES 

199, 339, 567. 575. AND 9A2. 


EXPERIMENT NAME- SCANNING HR IR 


NSSDC ID 70-037A-02 


EXPERIMENT PERSONNEL 

PI - SHS STAFF SOV. HYDRCMET. SERVICE MOSCOW, USSR 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 06OC71 

experiment BRIEF DESCRIPTION 

THE METEOR A HIGH-RESOLUTION SCANNING IR RADIOMETER MADE OPERATIONAL 
MEASUREMENTS OF CLOUD DISTRIBUTION AM> SNCM AND ICE COVER ON THE DAYS IDE AND 
NIGHTSIDE of THE EARTH, THE RADIOMETER MEASURED THE OUTGOING RADIATION FROM 
THE EARTH- ATMOSPHERE SYSTEM IN THE 8- TO 12-MlCRCN ATMOSPHERIC WINDOW . 
MEASUREMENTS MADE IN THIS SPECTRAL REGION PERMITTED BRIGHTNESS PATTERNS OF 
THE THERMAL RELIEF TO BE CCNETRLCTED AND EOUIVALENT RADIATION TEMPERATURES 
□F THE EARTH'S SLRFACE AND CLOUD TOPS TO BE DETERMINED, THE INSTRUMENT WAS A 
NARROW-ANGLE SCANNING RADIOMETER WITH AN INSTANTANEOUS VIEWING ANGLE OF 1.5 
BY 1,5 DEG, IT WAS MOUNTED IN THE BASE OF THE SATELLITE IN A SEALED 
INSTRUMENT COMPARTMENT WITH ITS OPTICAL AXIS DIRECTED ALCNG THE LOCAL 
VERTICAL AND TOWARD NADIR, THE RADIOMETER MEASURED THE INTENSITY OF THE 
OUTGOING RADIATION BY COMPARING THE EARTH'S RADIATION FLUX WITH THE 
RADIATION FLUX FROM SPACE. EACH TYPE OF RADIATION ENTERED THE HADICMETER 
THROUGH SEPARATE WINDOWS. WHICH WERE ORIENTED IN MUTUALLY PERPENOI CUL AR 
DIRECTIONS. THE RADIATION FROM THE EARTH-ATMOSPHERE SYSTEM FELL ON A PLANE 
SCANNING MIRROR THAT WAS MOLNTEO AT AN ANGLE OF 45 DEG TD THE SATELLITE 
VELOCITY VECTOR AND SCANNED THRCUGH AN ANGLE OF PLUS CR MINUS 50 . DEG FROM 
NADIR, the radiation WAS REFLECTED FROM THE SCANNING MIRROR THROUGH A 
STATIONARY MODULATING DISK AND FILTER WINDOW ONTO A PARABOLIC MIRROR, WHICH 
FOCUSED THE PARALLEL BEAM THROUGH A MOVABLE MODULATING DISK ONTO A 
THERMISTOR BOLOMETER. THE STATI CNARY AND MOVABLE MODULATING DISKS PROVIDED 
THE CHANNEL SWITCHING, SENDING FIRST THE E AR TH-ATMCS PHERE RADIATION AND THEN 
THE SPACE RADIATION TO THE PARABCLIC MIRROR AND FINALLY TO THE BOLOMETER. 

THE BOLOMETER CONVERTED THE RADIANT FLUX INTO VARIABLE ELECTRIC VOLTAGES (0 
TO 6 V) WHOSE FREQUENCY WAS EQUAL 70 THE MQOULATCR FREQUENCY AND WHOSE 
MAGNITUDES WERE PROPORTIONAL TO THE DIFFERENCES IN THE RADIANT FLUX 
INTENSITIES BETWEEN EARTH AND SPACE DEVELOPED AT THE 5CLCMET ER OUTPUT. 

DURING THE MOVEMENT OF THE SCANNING MIRRCR THRCUGH THE PLUS OR MINUS 40-06G 
SECTOR, LINE SCANNING <40 LINES/MIN) OF THE TARGET AREA WAS ACCOMPLISHED IN 
A PLANE NORMAL TC THE ORBITAL PLANE USING A FORWARC AND BACK PATH, WHILE 
SCANNING ALONG THE FLIGHT PATH WAS. PROVIDED BY THE RELATIVE MOTION OF THE 
SATELLITE WITH RESPECT TO THE EARTH. IN EACH SCAN, WITH THE INDICATED 
VIEWING AND SCANNING ANGLES FROM THE SATELLITE'S ORBITAL ALTITUDE, THE 
RADIOMETER RECORDED THE MEAN RADIATION INTENSITIES FROM A BAND ABOUT I 100 KM 
WIDE WITH A RESOLUTION OF ABOUT 13 KM AT NADIR TO ABOUT 24 TO 27 KM AT THE 
EDGES. THE RADIOMETER WAS CAPABLE OF MEASURING RADIATICN TEMPERATURES WITHIN 
0.5 TO 0,6 DEG FOR ■ TEMPERATURE S OF 2 93 TO 298 DEG K AND 1.5 TO 2 OEG FOR 
TEMPERATURES AROLND 223 OEG K, THE VIDEO SIGNALS WERE AMPLIFIED AND SENT 
EITHER TO THE SATELLITE MEMORY LNI T FOR LATER TRANSMISSION OR TO THE RADIO 
telemetry unit FOR DIRECT TRANSM.I SSI CN TC EARTH DEPENDING ON WHETHER THE 
SATELLITE WAS BEYOND DR WITHIN THE ZONE OF RADIO C CMMUNICAT I ON WITH A GROUND 
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RECEIVING STAT lU 
TRANSMITTED DATA 
aO-MM PHCITOCRAPH 
relief ilF THE EA 
PROCESSED BY COM 
PRODUCE A 01 GITA 
SUPERPOSED GEOCR 
PROCESSED INTO A 
ARCHIVED AT THE 
TRANSMITTED TO V 
INTERNATIONAL ME 
RECEIVED THESE P 
I NESS). SUITE AND 
PICTURES WERE TR 
IT IS BELIEVED. 
KEPT AT NESS FOR 
Cl SC AKOED . 

REFERENCES 

199. E67. 


EXPERIMENT NAME- ACT 


EXPERIMENT PERSONNEL 
PI - SHS STAF 

OPERATING STATUS- IN 
CATE LAST USABLE OAT 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR A ACTINOMETRIC INSTRUMENT MEASURED (1) THE OUTGOING 
LONGWAVE RADIATICN <3 TO 30 MICRCNS) FRCM THE E ART H- AT MGSPHE RE SYSTEM. (2) 
THE OUTGOING NEAR UV. VISIBLE, AND NEAR IR SCLAR RADIATICN (0.3 TO 3 
MICRONS) REFLECTED AND B AC K SCAT TERED BY THE EARTH- AT MCSPHERE SYSTEM, AND (3) 
THE EFFECTIVE RADIATION TEMPERATURE GF THE EARTH'S SURFACE AND CLOUD TOPS (S 
TO 12 MICRONS) FCR 0PERATICNAL L SE BY THE SOVIET H YDRC METEORCLQG I C AL 

SERVICE. THE INSTRUMENTA T [ CN CONSISTED OF FOUR RADIOMETERS A PAIR OF 

SCANNING. NARROW-ANGLE. TWO-CHANNEL RADICMfTERS, AND A PAIR CF NONSCANNING, 
WIDE-ANGLE, TWO-CHANNEL RADICMETERS, THE NARROW-ANCLE <4 BY 5 DEG FIELD OF 
VIEW) RADIOMETERS MEASURED RADIATION IN ALL THREE SPECTRAL EANOS, WHILE THE 
WIDE-ANGLE (136 TO 140 OEG FIELD OF VIEW) RADICMETERS CPERATED ONLY IN THE 
0.3- TO 3- AND 3- TO 30-MICRCN EANDS. IN THE NARROW-ANGLE RADIOMETER. THE 
0.3- TO 3-MICRDN BAND WAS MEASURED IN ONE CHANNEL AND THE 8- TO 12- AND 3- 
TO 30-MICRON BANCS WEP.E COMBINED IN THE SECOND CHANNEL. IN THE SECOND 
CHANNEL, THE TWO BANOS WERE SEPARATED BY THE EXCHANGE CF CORRESPONDING 
FILTERS AS THE RADIOMETER SCANNED IN ALTERNATE DIRECT ICNS. THE EARTH 
RADIATION ENTERED THE NARROW-ANGLE RADICMETEB THROUGH A CYLINDRICAL FAIRING 
(KRS-5 CRYSTAL) AND FELL ONTO A CONICAL SCANNING MIRROR. THE RADIATION WAS 
REFLECTED FROM TEE MIRROR THROUGH A IHREB-LDSED ROTATING MIRROR CHOPPER THAT 
MODULATED THE RADIATION FLUX AT A FREQUENCY CF 00 HZ. THE CHOPPER 
alternately REFLECTED EARTH RADIATION AND SPACE RADIATION, WHICH ENTERED 
THROUGH A SEPARATE KRS-S CR YETA L . » I NDO W . ONTO CNE CF THREE OPENINGS IN A 
COLOR FILTER WHEEL — ONE' FILTER FOR EACH SPECTRAL BANC. THE PARTICULAR 
SPECTRAL BAND THAT WAS PASSED THROUGH THEN FELL CN AN CFF-AXIS PARABOLIC 
MIRROR THAT FOCUSED THE RADIATICN FLUX CNTO A 0OLCWETRIC RECEIVER. PERIODIC 
CALIBRATION WAS MADE WHEN THE SCANNING- MIRROR MOVED TO A 90-DEG ANGLE FROM 
NADIR WITH SIMULTANEOUS TURNING CN AM) VIEWING OF A SILICON STANDARD LAMP. 
THE 0.3- TO 3-MlCRON CHANNEL DID NOT USE THE TWO-BEAM SYSTEM OR FILTER 


N, RESPECTIVELY 
IN DIGITAL FOR 
IC FILM IN THE 
RTH-ATMD SPHERE 
PUTERS AT THE H 
L MAP OF THE EQ 
APHTC GRID. THE 
N IR PICTURE AL 
FYORDMETEGROLCG 
ARIOUS FOREIGN 
TECROLOGICAL DA 
ICTURES AT IHE 
. MO. . VIA THE 
ANSMITTED TC N£ 
THE EXPERIMENT 
1 YR AND THEN. 


. THE GfiCUND RECEIVERS RECORDED THE 
M CN MAGNETIC TAPE AND SIMULTANEOUSLY ON 
FCRM CF A BRIGHTNESS IMAGE OF THE TFERMAL 
SYSTEM, THE DATA CN MAGNETIC TAPE WERE 
VDRCMETECRDLOGICAL CENTER AND WERE USED TO 
DIVALENT RADIATICN TEMPERATURE FIELD WITH A 
PHCTCGRAFHIC FILM WAS DEVELOPED AND 
SO WITH A SUPERFOSED GRID. THE PICTURES WERE 
ICAL CENTER. SCME OF THESE PICTURES WERE 
METEOROLOGICAL CENTERS AS PART OF AN 
TA exchange program. TFE united STATES 
NATIONAL ENVIRONMENTAL SATELLITE SERVICE 
•COLD LINE* FACSIMILE LINK WITH MOSCOW. 

SS FROM EARLY MAY 1970 UNTIL JUNE 1571, WHEN, 
OPERA TICNS TERMINATED. THESE IR PICTURES WERE 
UNLESS OF UNUSUAL INTEREST, THEY WERE 


S75, AND 874. 


INCME7RIC INSTRLMENT 


NSSDC ID 70-037A-03 


SOV. HYORCMET. SERVICE MOSCOW . USSR 


CPERABLF 

A RECORDED- 060C71 
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SWITCHING. THE OLTPUT FROM THE MOOLLATEii FLO'* CF RAOIATICN QN THE ECLOMETEK 
WAS AMPLIFIED. RECTIFIED. FILTERED, AND FED INTO THE RADIO TELEMETRY SYSTEM 

over eight channels, the wioe-asgle padicmetees hac icentical optical 

SYSTEMS FOR BOTH CHANNELS. I HE EARTH RADIATICN E NT ER E C THE RADIOMETER 
THR'UGH A HEMISPHERICAL SHELL CCVFC5ED CF CUAHT7. OK KfiS-5 CRYSTAL WITH A 
COATING that determined the pasebano. the raoiatign was then modulated with 

A FREQUENCY OF 6< HZ AND FELL ON A QCLCMETKIC RECEIVER. AS IN THE 
NARROW-ANGLE RADIOMETERS. THE BCLCMETER CUTPLT WAS PRCCESSED AND FED INTO 
THF RADIO TELEMETRY SYSTEM. THE WIDE-ANGLE RADICMETER WAS STANDARDIZED 
SIMULTANEOUSLY WITH THE NARRCW-ANGLE RAOICMETER BY INRUTTING A STANDARD 
64-H2 CALI6RATINC FREQUENCY INTD THE A VP L I F I C A TI EN CIRCUIT. THE RELATIVE RMS 
MF.ASUHINO ERROR FOR OOTH TYPES CF RADICVETERS WAS ABOUT O.S PERCENT. TO 
PROVIDE A BACKUP CAPABILITY, ONE WIDE-ANGLE AND CNE NARROW-ANGLE RADIOMETER 
WERE HELD IN RESERVE AND CCLLD BE ACTIVATED CN CCMWANO FprM THE GROUND. THE 
ORIENTATION OF TEE METEOR A SATELLITE INSURED THAT THE PRIMARY OPTICAL AXES 
OF THE P.ADIOMETERS WERE ORIENTED VERTICALLY DCWN TtWARC NADI ft. THE SURVEY OF 
THE EARTH'S SURFACE BY OOTH RADIOMETERS WAS CARRIED CUT BY THE MOTION OF THE 
SATELLITE RELATIVE TO THE EARTH. IN ADDITICN, THE NAPKCW-ANGLE RADIOMETER 
SCANNED 66 DEG TO EITHER SIDE OF NADIR IN A PLANE NORMAL TO THE OREITAL 
PLANE 3Y HOCKING THE SCANNING MIRRCR ABOUT THE OPTICAL AXIS. THF RACIOMETEHS 
COVERED A STRIP ABOUT 2500 KM WIDE QN THE EARTH'S SURFACE AND HAD A GROUND 
RESOLUTION OF 50 KM AT NADIR. THE DATA WERE REDUCED AT THE GROUND STATIONS 
AND WERE TRANSMITTED TO THE HYO RC METEO ROL CG I C AL CENTER IN MOSCOW. WHERE THEY 
WERE RECORDED IN DIGITAL FORM ON MAGNETIC TAPE AND WERE USED TO PRODUCE 
VARIOUS ANALYSIS PRODUCTS SUCH AS EA RTH- ATMOSPHERE ALEEDO CHARTS AND 
RADIATION TEMPERATURE MAPS. 1HE DATA WERE ARCHIVED AT THE 
HYCnOMETEORDLCGl CAL CENTER. SOME OF THESE CHARTS WERE TRANSMITTED IN 
GRAPHICAL FORM TC VARIOUS FCREIGN ME TE OR CL CG I C AL CENTERS, INCLUDING THE 
NATIONAL ENVIRONMENTAL SATELLITE SERVICE (NESS), SUITLAND, MARYLAND, THESE 
ACT [NOMETRIC CHARTS WERE RECEIVED AT NESS VIA THE 'COLD LINE* FACSIMILE LINK 
WITH MOSCOW FROM LATE APRIL IR70 TO MID-FEBRUARY 1971. THE CHARTS WERE 
MICROFILMED AND ARCHIVED AT THE NATIONAL CLIMATIC CENTER (NCO, ASFEVILLE, 
NORTH CAROLINA. IT IS BELIEVED THAT E ACTINCMETRIC INSTRUMENT OPERATI'NS 
TERMINATED IN JUNE 1971. 

REFERENCES 

199, AND 575. 


****««**:»* *]^** nt*** ************** *********** 


SPACECRAFT COMMON NAME- METEOR 5 NS5 DC ID 70-0A7A 

ALTERNATE NAMES- METEQHA 5 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 06/2E/70 
APOGEE- 688.000 KM ALT 
PERICEE- 821. OCO KM ALT 
PERIOD- 102.2 MIN 
INCLINATION- 81.22 DEG 

SPACECRAFT PERSO NNEL 

PM - UNKNOWN SOV. HYORCMET. SERVICE MCSCOW , USSR 

PS - UNKNOWN SOV. HYDRDMET. SERVICE MCSCOW. USSR 


OTHER INFCKMATICN 

SPACECRAFT WT- 1443. KG 

LAUNCH CATE- 06/22/70 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 040072 


320 



SPACECRAFT BRIEF DESCRIPTION 

METEOR 5 WAS THE FIFTH FULLY OPERATICNAL RUSSIAN METEOROLOGICAL 
SATELLITE AND THE THIRTEENTH ME TE CRO LDGI C AL SATELLITE LAUNCHEO FROM TFE 
PLESETSK SITE. TFE SATELLITE WAS PLACED IN A NEAR-CIRCULAR, NEAR-POLAR 
PROGRAOE "RQIT TC PROVIDE NEAR-GLCBAL CE SE fiV AT I C NS OF THE EARTH'S WEATHER 
SYSTEMS, CLOUD CCVEB, ICE AND SNCW FIELDS, AND REFLECTED AND EMITTED 
RADIATION FROM TFE DAYSIDE AND NIGHT SIDE DF THE E A KT H- AT MOSPHE RE SYSTEM FOR 
nPERATIDNAL USE EY THE SOVIET H VDRCMET E OR O L'^G I C AL SERVICE. THIS WAS TFE 
FIRST SATELLITE CF THE MLTE'OR SERIES TO BE PLACED IN A HIGH ORBIT — ABOUT 
2A0 KM higher than MOST OTHER METEOR LAUNCHES. CTHER HIGH-ORBIT FLIGHTS WERE 
MADE DV METECR IC, II, AND 12. METEOR 5 WAS ECUIP^ED WITH TWO VIDICCN 
CAMERAS FOR DAYSIDE PHOTOGRAPHY, A SCANNING HI GH-RE5 QLUT ION IR RAOIGMETER 
FOR CAYS IDE AND MGHTSIDE PHOTOGRAPHY, AND AN ACT! NOME T R I C INSTRUMENT FOR 
MEASURING THE EARTH'S RADIATION FIELD IN THE VISIBLE AND INFRARED REGIONS, 
THE SATELLITE WAS IN THE FORM OF A CYLINDER S M LONG AND 1.5 M IN DIAMETER 
WITH TWO LARGE SOLAR PANELS ATTACHED TO THE SIDES. THE 3CLAH PANELS WERE 
AUTOMATICALLY ORIENTED TOWARD THE SUN TO PROVIDE THE SPACECRAFT WITH THE 
MAXIMUM AMOUNT OF SOLAR POWER. METEOR 5 WAS ORIENTED TCWARD THE EARTH BY A 
GRAVITY-GRADIENT TRIAXIAL STABILIZATION SYSTEM CONSISTING OF FLYWHEELS * HO SL- 
KINETIC ENERGY WAS DAMPENED BY THE USE CF CONTROLLED ELFCT R.I ma GNET S CiN BIARD 
THAI I'lTERACTEO WITH THE MAGNETIC FIELD CF THE EARTH. THE INSTRUMENTS WERE 
HOUSED IN THE BASE OF THE SATELLITE, WHICH POINTED TOWARD THE EARTH, WHILE 
THE SOLAR SENSORS WERE MOUNTED IN THE TOP SECTION. THE OPERATIONAL 'METEOR' 
WEATHER SATELLITE SYSTEM IDEALLY CONSISTS CF AT LEAST TWO SATELLITES SPACED 

AT <iO-DEG Intervals in longitude so as tc cbserve a given area of the earth 
approximately every 6 hr. when mthin ccvmun icaticn range, the data acquired 
By meteor s were transmitted directly tc ground receiving centers in Moscow, 

NOVOSIBIRSK, OR VLADIVOSTOK. OVER REGICNS BEYCNU CCMMUMCATIQN RANGE. METEOR 
5 REQUROED THE TV AND IR PICTURES ANC ACTINOWETRIC DATA AND STORED THEM ON 
BOARD UNTIL THE SATELLITE PASSED OVER THE RECEIVINC CENTERS. THE 
METEOROLOGICAL DATA RKCEIVED AT THESE CENTERS WERE PHCCESSED, REDUCED, AND 
SENT TO THE MVDR CMETfOROLUG ICAL CENTER IN KCSCCW WHERE THEY WERE ANALYZED 
AND USED TO PREPARE VARIOUS FORECAST ANC ANALYSIS PRODUCTS. SOME F THE TV 
AND IR PICTURES And ANALYZED ACTINCMETRIC DATA WERE THEN OISTRIUUTEC TO 
VARIOUS METEOROLOGICAL CENTERS AROUND THE WORLD. IT IS BELIEVED THAT THF. 
SATELLITE OPERATIONS TERMINATED IN APRIL IS72, WHEN CATA T RAWS MISS I”NS ID 
THE UNITED STATES VIA THE 'COLO LINE' FACSIMILE LINK WITH MOSCOW CEASED. 

REFERENCES 

124. 273. E75. 634, £35. AND B30. 


EXPERIMENT NAME- DUAL VIDICON CAMERAS N5SDC ID 70-n47A-01 


EXPERIMENT PERSONNEL 

PI - SHS STAFF 30V. HYDRCMET. SERVICE MOSCOW. USSR 

CiPtRATINC STATUS- INOPERABLE 

CATE LAST usable data RECORDED- C9IS71 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR E DUAL VIDICON CAMERA SYSTEM PRCVIDEC DAYTIME PICTURES OF 
THE EARTH'S CLOUDCOVER DISTRIBUTION. LOCAL STORMS, AND NEAR-GLOBAL WEATHER 
SYSTEMS FOR OPERATIONAL USE 3Y THE SCVIET HY DP C MET EOR C LOG I C Al SERVICE. THE 
INSTRUMENTATION CONSISTED DF T 1* C IDENTICAL VIUICCN CAMERAS THAT WERE MOUNTED 

IN THE Satellite base and were directed toward the earth, meteor s had 


321 



SL1G^TLV MOl>>FILr, EQUIPWeNl KlI TH A WIDER VISICN EAFDWIDTH THAN T Ht EOWER 
ONHITING SATELLITES C'F- THE VETEER SCRIES. EACH CA'IERA VIEWED A 730- BY 

73g_K.W AREA ONE TO THE LEFT AND THE CTHER TC THE RIGHT DF NADIR WITH A. 

RCBOLUTION OF l.ES KM AT NADIR FRCR A SATELLITE ALTITUDE OF AOrjur S50 KM. 

THE CAMERAS TOOK A □NE-FHAME I F AGE hf THE EARTH'S CLOUD COVER WITH SLIGHT 
OVERLAPPING OF SUCCESSIVE FRAMES TC FRCVIOE CCNTINUOUS COVERAGE. TFE CAMERAS 
3W ITCHFD ON AUTO N AT IC ALL Y ANY TIME Tht SUN WAS MORE TFAN 3 DEG A0QVE THE 
HORIZON. DLCALSE THE EARTH ILLUMINATION VARIED SC MUCFi, AUTOMATIC SENSORS 
ADJUSTED THE CAMFRA APERTURES TC PRODUCE HIGH-CUALITY PICTURES UNDER A 
VARIETY OF- ILLUMINATION CCNDITICNS. THE IMAGE FORMED FY EACH VIDICCN TU0E 
EITHER WAS TRANSMITTED DIRECTLY TC THE GfCUND IF THE SATELLITE WAS IN RADIO 
CONTACT WITH CNt OF THE GRCLND ETATICNS CR WAS RECCRDEC LN MAGNETIC TAPF. FOR 

later transmission if the satellite WAS beyond the zone of radio 

COMMUNICATION. TFE TV IMAGES RECEIVED BY THESE GFCUND STATIONS WERE 
PROCESSED AID TRANSMITTED TO THE H YO RO MET CCR QL CG IC AL CENTER IN MOSCOW WHERE 
THEY WERE ANALYZED AND USED IN VARIOUS FORECAST AND ANALYSIS PRODUCTS. THE 
PICTURES WERE ARCHIVED AT THE H YDROMETECRCLOGICAL CENTER. ALTHOU GH T HE 
MCTF3H 5 C A, •-•EM AS HAD ABOUT FCUR TIMES THE RESCLUTICN AT NADIR UF THOSE 
CARRIED ON THE FSSA SATELLITES. THEY COULD N CT PROVIDE CCNTINJGUS 

overlapping global coverage as do the essa cameras owing to the lower qrsit 

:f TFE --lETE-R 5 satellite (£34 KM COMPARED TO 1400 KM). THUS, T CLOSE THE 
GAPS IN COVERAGE. AT LEAST TWO METEOR SATELLITES WERE REQUIRED IN THE 
WEATHER SATELLITE SYSTEM. IN ADDITION, CLCUDCCVER MOSAICS WERE PRODUCED FROM 
10 OR MORE INDIVIDUAL CLCUDCCVER PICTURES AT THE H YD PC MET E ORuLOG I C AL CENTER 
TO PROVIDE A MORE COMPREHENSIVE VIEW OF NEAR-GLCEAL WEATHER SYSTEMS. SDME OF 
THE INDIVIDUAL PICTURES AND THE CLCUO MOSAICS WERE TRANSMITTED TO VARIOUS 
FOREIGN METEUROLCGICAL CENTERS AS PART OF AN I NT ER NAT 1 CNAL MET E-iROLO G I CAL 
DATA EXCHANGE PROGRAM. THE LMTED STATES RECEIVED THESE PICTURES AT THE 
NATIONAL ENVIRONMENTAL SATELLITE SERVICE INESS) IN SUITLAnO, MARYLAND. VIA 
THE 'COLD LINE* FACSIMILE LINK » I TH MOSCCW. PICTURES WERE TRANSMITTED T J 
NESS FROM JULY 1, 1S7C. TO SEPTEMBER ID. I R7 1 . WHEN, IT IS BELIEVED. THE 
EXPERIMENT OPERATIONS CEASED- THE PICTURES WERE KEPT AT NESS FOR 1 YR AND 
THEN, UNLESS OF LNUSUAL INTEREST, WERE DISCARDED. 

REFERENCES 

200, 33Dt £67, S7S, AND 942. 


EXPERIMENT NAME- SCANNING HRIR 


KSSDC ID 70-047A-02 


EXPERIMENT PERSONNEL 

PI - SH5 STAFF SOV. HVDfiCMET, SERVICE MCSCOW, USSR 

OPERATING STATUS- INDPERABLE 

CATE LAST USABLE DATA RECORDED- 040C72 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 5 HI GH-RE SC LU T I C N SCANNING IR RADIOMETER MADE DPERAT TONAL 
MEASUREMENTS OF CLOUD DISTRIBUTION AND SNOW AND ICE CCVER ON THE DAYS IDE ANO 
NIGHTSIDF OF THE EARTH. THE RADICMETER MEASURED THE COTGQI NG RADIATION FROM 
THE EARTH-ATMOSP FERE SYSTEM IN THE 8- TO 12-MICRCN ATMCSPHERIC WINDOW. 
MEASUREMENTS MADE IN THIS SPECTRAL REGION PERMITTED SRIGHTNESS PATTERNS OF 
THE THERMAL RELIEF TO BE CCNSTRLCTED AND EQUIVALENT RADIATION T F.MP ER ATURES 
OF TFE EARTH'S SURFACE ANO CLOUD TOPS TO BE DETERMINED, THE INSTRUMENT WAS A 
NARROW-ANGLE SCANNING RADICMETER WITH AN INSTANTANEOUS VIEWING ANGLE OF 1.5 
BY 1.5 DEG. IT WAS MOUNTED IN THE BASE DF THE SATELLITE IN A SEALED 
INSTRUMENT COMPARTMENT WITH ITS OPTICAL AXIS DIRECTED ALCNG THE LOCAL 
VERTICAL ANO TOWARD NADIR. THE RADIOMETER MEASURED THE INTENSITY OF THE 
OUTGOING RADIATICN BY COMPARING THE EARTH’S RADIATION FLUX WITH THE 
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RADIATION FLUX FROM SRACC . EACH TYPE OF RADIATION' ENTERED THE RADICMETEft 

inejugh separate windoyis. hhich kere oriented in mutually perpendicular 

DIRECTIONS. THE RADIATION FRCM THE E AR TH-A TM CS PHER E SYSTEM FELL ON A PLANE 

Scanning mifror that was mclnted at an angle cf as oec to the satellite 

VELOCITY VECTOR AND SCANNED THRCLGH AN ANGLE OF PLUS CR MINUS 50 DEC FROM 
NADIR. THE RADIATION WAS REFLECTED FFDM THE SCANNING MIRROR THROUGH A 
STATIONARY MODULATING DISK AND FILTER WINDOW ONTO A PAPAEDLIC MIRROR. WHICH 
F'JCUSED THE PARALLEL BEAM THROUGH A MOVABLE MCDULATINC DISK ONTO A 
THERMISTOR HOLOMETER. THE STATIONARY AND MCVABLE MCDULATInG DISKS PROVIDED 
THE CHANNEL SWITCHING, SENDING FIRST THE E AR TH- A T MCS Ph ERE RADIATION AND THEN 
THE Sl^ACE RADIATICN TO THE FARAHCLJC MIRfiCR AND FINALLY TO THE BOLCMETER. 

The aiLQMETER convertfo the radiant flux intc variable electric voltages (o 
TO 6 V) WHOSE Frequency was equal to the hodulatcr frequency and whose 

MAGN-ITUDES WERE PRCPORTIUNAL TC THE DIFFERENCES lY THE RADIANT FLUX 
INTENSITIES BETWEEN EARTH AND SPACE DEVELOPED AT THE BCLGMETEf? OUTPUT. 

DURING THE MOVEMENT OF THE SCANNING MIRfiCR THROUGH THE PLUS OR MINUS AO-DEG 
SECTOR, LINE SCANNING <A0 LINESAMIN) OF THE TARGET AREA WAS ACCIMPLISHED IN 
A PLANE NORMAL TC THE ORBITAL PLANE LS I NG A FCfiWAHD AND BACK PATH, WHILE 
SCANNING ALONG THE FLIGHT PATH K A S PROVIDED BY THE RELATIVE MOTION OF THE 
SATELLITE WITH RESPECT TO THE EARTH. IN EACH SCAN, WITH THE INOICATFD 
VIEWING AND SCANNING ANGLES FROM THE’ SATELLITE'S ORBITAL ALTITUDE. THE 
RADIOMETER RECORDED THE MEAN RADIATION INTENSITIES FRCM A BAND ABOUT I 100 KM 
WIDE WITH A RESOLUTION OF ABOUT 15 KM AT NADIR TC ABOUT 24 TO 27 KM AT THF 
EDGES. THE RADIOMETER WAS CAPABLE CF MEASURING RADIATICN TEMPERATURES WITHIN 
0.5 TO 0.6 DEG FOR TEMPERATLRES OF 293 TC 29B DEG K AND 1.5 TO 2 DEG FOR 
TEMPERATURES ARO END 223 DEG K. THE VIDEO SIGNALS WERE AMPLIFIED AN c SENT 
EITHER TC THE SATELLITE MEMORY LNIT FOR LATER TRANSMISSION OR TO THE RADIO 
TELEMETRY UNIT F CH DIRECT TRANSMISSION TC EARTH DEFENDING ON WHETHER THE 
SATELLITE WAS BEYOND OR WITHIN THE ZONE CF RADIO COMMUNICATION WITH A GRTUND 
RECEIVING STATION, RFSPFC T I VEL V . THE GROUND RECEIVERS FECQRDED THE 
TRANSMITTED DATA IN DIGITAL FORM CN MAGNETIC TAPE AND SIMULTANEOUSLY ON 
aO-MM PHOTOGRAPHIC FILM IN THE FORM CF A 6RIGHTNESS IMAGE OF THE THERMAL 
RELIEF 'JF THE EA RTH-ATMO SPHERE SYSTEM. THE DATA CN MAGNETIC TAPE WERE 
PROCESSED BY COMPUTERS AT THE H YDROMET EC P CLOG I C A L CENTER AND WERE USED TO 
PRODUCE A DIGITAL MAP OF THE EQLIVALENT RADIATICN TEMPERATURE FIELD WITH A 
SUPERP-jSED GEOGRAPHIC GRID, THE PHCTCGRAPHIC FILM WAS DEVELOPED AND 
PROCESSED INTO AN IR PICTURE ALSO WI TH A SUPEPFOSEC GRID. THE PICTURES WERE 
ARCHIVED AT THE HYDROMETEOROLOGICAL CENTER. SOME OF THESE PICTURES WERE 
TRANSMITTED TC VARIOUS FOREIGN ME TEDFEJ LCG I C AL CENTERS AS PART OF AN 
INTERNATIONAL METEOROLOGICAL DATA EXCH ANGE . PR DGRAM . THE UNITED STATES 
RECEIVED THESE PICTURES AT THE NATIONAL EN V I RC N M cNTA L SATELLITE SERVICE 
INESS), SUITLAND, MO., VIA THE 'CDLO LINE* FACSIMILE LINK WITH M33CPW. 
PICTURES WERE TRANSMITTED TC NESS FRCM EARLY JULY 1970 THROUGH APRIL 1972, 
WHEN. IT IS BELIEVED, THE EXPERIMENT OPERATICNS CEASED. THESE IR PICTURES 
WERE KEPT AT NESS FOR 1 YR AND THEN, UNLESS CF UNUSUAL INTEREST, THEY WERE 
DISC ARDED. 

REFERENCES 

567, 575, AND 674, 


EXPERIMENT NAME- ACTINOMETRIC INSTRUMENT 


NSSOC ID 70-047A-03 


EXPERIMENT PERSONNEL 

PI - SHS STAFF SOV. HYDRCMET. SERVICE MCSCOW , USSR 


OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 040C72 
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experiment brief description 

THE METEOR 6 ACTINOMETRIC INSTRUMENT MEASURED lit THE OUTGOING 
longwave RADIATICN <3 TO 30 MICBCNSt FRCM THE E A RT H- AT MOSPHERE SrSTEM. (2) 
THE OUTGOING NEAR UV» VISIBLE^ AND NEAR IB SCLAR RADIATICN (0«3 TO 3 
MICRONSl reflected AND B AC K SCA T TEHED BY THE EARTH- AT MCSPHcRE SYSTEM, AND (3) 
THE EFFECTIVE RADIATION TEMPERATURE CF THE EARTH'S SURFACE AND CUOUD TOPS (8 
TP 12 MICRONS) F CR OPFRATICNAL L SE BY THE SOVIET H YO fiC METEOROL OG I C AL 

SERVICE- The INSTRUMENTATION CONSISTED OF FOUR RADIOMETERS A PAIR OF 

SCANNING, NARROW-ANGLE , TWC-CHANNEL RADlCMETEHS, AND A PAIR OF NDNSCANN ING, 
WIDE-ANGLE. TWO-CHANNEL RADICMETERS. THE NARROW-ANGLE (4 BY 5 DEG FIELD OF 
VIEW) RADIOMETERS MEASURED RADIATION IN ALL THREE SPECTRAL BANDS, WHILE THE 
WIDE-ANGLE I 136 TO 140 DEG FIELD OF VIEW) RADICMETERS CPERATED ONLY IN THE 
0,3- TO 3- AND 3— TD 30— MICRON BANDS- IN THE NARROW-ANGLE RADIOMETER, THE 
0.3- TO 3-MICRON BAND WAS MEASURED IN ONE CHANNEL AND THE 3- T O 12- AND 3- 
TD 30-MICRON bands were combined in THE SECOND CHANNEL. IN THE SECOND 
CHANNEL, the TWO BANOS WERE SEPARATED BY THE EXCHANGE CF CORRESPONDING 
FILTERS AS THE RADIOMETER SCANNED IN ALTERNATE DIRECTICnS. THE EARTH 
RADIATION ENTERED THE NARROW-ANGLE RADiCMETER THROUGH A CYLINDRICAL FAIRING 
IKRS-S CRYSTAL) AND FELL ONTO A CONICAL SCANNING MlRfiCR. THE RADIATION WAS 
REFLECTED FROM T FE MIRROR THROUGH A THREE-LOBED ROTATING MIRROR CHOPPER THAT 
MODULATED THE RADIATIDN FLUX AT A FREQUENCY OF 80 HZ. THE CHOPPER 
ALTERNATELY REFLECTED EARTH RADIATION AND SPACE RADIATION, WHICH ENTERED 
THROUGH A SEPARATE KRS-5 CRYSTAL WINDOW, CNTO CNE CF THREE OPENINGS IN A 
COLOR FILTER WHEEL — ONE FILTER FOR EACH SPECTRAL BAND. THE PARTICULAR 
SPECTRAL BAND THAT WAS PASSED THROUGH THEN FELL CN AN CFF-AX IS PARABOLIC 
MIRROR THAT FOCUSED THE RADIATICN FLUX ONTO A BGLCM.ETRIC RECEIVER. PERIODIC 
CALIBRATION WAS MADE WHEN THE SCANNING MIRROR MOVED TO A 90-OEG ANGLE FROM 
NADIR WITH SIMULTANEOUS TURNING CN A N3 VIEWING OF A SILICON STANDARD LAMP. 
THE 0.3- TO 3.0-MICRON CHANNEL DID N CT USE THE TWO-BEAM SYSTEM UR FILTER 
SWITCHING. THE OUTPUT FROM THE MODULATED FLOW CF RADIATICN ON THE BOLOMETER 
WAS AMPLIFIED. RECTIFIED. FILTERED, AND FED INTO THE RADIO TELEMETRY SYSTEM 
OVER EIGHT CHANNELS. THE WIDE-ANGLE RADICMETERS HAD IDENTICAL OPTICAL 
SYSTEMS FOR BOTH CHANNELS. THE EARTH RADIATION ENTERED THE RADIOMETER 
THROUGH A HEMISPHERICAL SHELL C CMPOSEO OF QUARTZ OR KfiS-5 CRYSTAL WITH A 
COATING THAT DETERMINED THE PASSBANO. THE RADIATION WAS THEN MODULATED WITH 
A FREQUENCY OF 64 HZ AND FELL ON A BOLCMETRIC RECEIVER. AS IN THE 
NARROW-ANGLE RAOICHETERS, THE BCLOME IE R CUTPUT WAS PRCCESS ED AND FED INTO 
THE RADIO TELEMETRY SYSTEM. THE WIDE-ANGLE RADIOMETER WAS STANDARDIZED 
SIMULTANEOUSLY WITH THE NARROW-ANGLE RADICMETER BY INPUTTING A STANDARD 
64-H2 CALIBRATING FREQUENCY INTC THE AMPLIFICATION CIRCUIT. THE RELATIVE RMS 
MEASURING ERROR FOR BOTH TYPES CF RADICMETERS WAS ABOUT 0.5 PERCENT, TO 
PROVIDE A BACKUP CAPABILITY, ONE WIDE-ANGLE AND CNE NARROW-ANGLE RADIOMETER 
WERE HELD IN RESERVE AND COULD BE ACTIVATED CN CCMMAND FROM THE GROUND. THE 
ORIENTATION OF THE METECR 5 SATELLITE INSURED THAT THE PRIMARY OPTICAL AXES 
OF THE RADIOMETERS WERE ORIENTED VERTICALLY DOWN TCWARC NADIR. THE SURVEY OF 
THE EARTH'S SURFACE BY BOTH RADICMETERS WAS CARRIED OUT BY THE MOTION OF THE 
SATELLITE RELATIVE TO THE EARTH. IN AODITICN. THE NAFFCW-ANGLE RADIOMETER 
SCANNED 66 DEG TO EITHER SIDE OF NADIR IN A PLANE NORMAL TO THE ORBITAL 
PLANE BY ROCKING THE SCANNING MIRROR ABOUT THE OPTICAL AXIS. THE RADIOMETERS 
COVERED A STRIP ABOUT 3500 KM WIDE ON THE EARTH'S SURFACE AND HAD A GROUND 
RESOLUTION OF 50 KM AT NADIR, THE DATA WERE REDUCED AT THE GROUND STATIONS 
AND WERE TRANSMITTED TO THE HYD BC METEO HGLCGI C AL CENTER IN MOSCOW, WHERE THEY 
WERE RECORDED IN DIGITAL FORM ON MAGNETIC TAPE AND WESE USED TO PRODUCE 
VARIOUS ANALYSIS PRODUCTS SUCH AS EAPTH- ATMOSPHE RE ALEEOO CHARTS AND 
RADIATION TEMPERATURE MAPS. THE DATA WERE ARCHIVED AT THE 
HYDROMETEOROLOGICAL CENTER. SOME OF THESE CHARTS WERE TRANSMITTED IN 
GRAPHICAL FORM TO VARIOUS FCREIGN METEOROLOGICAL CENTERS, INCLUDING THE 
NATIONAL ENVIRONMENTAL SATELLITE SERVICE (NESS), SUIT LAND, MARYLAND. THESE 
ACTINOMETRIC CHARTS WERE RECEIVED AT NESS VIA THE 'COLD LINE' FACSIMILE LINK 
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WITH MOSCOW FKOM LATE JUNE 1970 TO MIO-FEBRUARV 1971. THE CHARTS' WERE 
MICROFILMED AND ARCHIVED AT THF NATIONAL CLIMATIC CENTER ( NCC) , ASHEVILLE. 
NORTH CAROLINA. IT IS BELIEVED THAT THE ACTIKCMETRIC INSTRUMENT OPERATIONS 
TERMINATED IN APRIL 1972. 

REFERENCES 

575. 




SPACECRAFT COMMON NAME- METEOR 6 NSS DC ID 70-095A 

alternate names- METE OR a 6 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 10/2E/70 
APOGEE- 648.000 KM ALT 
PERIGEE- 626.000 KM ALT 
PERIOD- 97.49 MIN 
INCLINATION- 8 1.21 DEG 

SPACECRAFT PERSONNEL 
PM - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

METEOR 6 WAS THE SIXTH FULLY OPERATICNAL RUSSIAN METEOROLOGICAL 
SATELLITE AND THE FOURTEENTH ME IE QROLOG I C AL SATELLITE LAUNCHED FROM THE 
PLESETSK SITE. THE SATELLITE WAS PLACED IN A NE A R— Cl R CUL AR . NEAR-PQ_AR 
PROGRADE ORBIT TC PROVIDE NEAR-GLCBAL CB5ERVATICN3 OF THE EARTH'S WEATHER 
SYSTEMS, CLOUD COVER, ICE AND SNOW FIELDS. AND REFLECTED AND EMITTED 
RADIATION FROM THE DAYSlOE AND M GMT SI DE CF THE EART H-AT MOSPHERE SYSTEM FOR 
OPERATIONAL USB EY THE SOVIET H YDR CMET E CFOLQG 1 C AL SERVICE. METEOR 6 WAS 
EQUI«>ED WITH TWO VIDICON CAMERAS FOR CAYSIDE PHCTCGRAPHY, A SCANNING 
HIGH-RESOLUTION IH RADIOMETER FCR DAYS IDE AND NIGHTS ICE PHOTOGRAPHY, AND AN 
ACTINOMETRIC INSTRUMENT FOR MEASURING THE EARTH'S RADIATION FIELD IN THE 
VISIBLE AND INFRARED REGIONS. THE SATELLITE WAS IN THE FCRM OF A CYLINDER 5 
M LONG AND 1.5 M IN DIAMETER WITH TWO LARGE SOLAR PANELS ATTACHED TO THE 
SIDES. THE SOLAR PANELS WERE AU TCMAT IC ALL Y ORIENTED TCWAHD THE SUN TO 
PROVIDE THE SPACECRAFT WITH THE MAXIMUM AMOUNT OF SOLAR POWER. METEOR 6 WAS 
ORIENTED TOWARD IHE EARTH BY A GRAVITY-GRADIENT THIAXIAL STABILIZATION 
SYSTEM CONSISTING OF FLYWHEELS WHOSE KINETIC ENERGY WAS DAMPENED BY THE USE 
OF CONTROLLED ELECTROMAGNETS ON BOARD THAT INTERACTED WITH THE MAGNETIC 
FIELD OF THE EARTH. THE INSTRUMENTS WERE HOUSED IN THE BASE OF THE 
SATELLITE, WHICH POINTED TOWARD THE EARTH, WHILE THE SOLAR SENSORS WERE 
MOUNTED IN THE TCP SECTION. THE OPERATIONAL 'METEOR' WE ATHEft 3 AT ELL 1 T £ 

SYSTEM IDEALLY CCNSISTS OF AT LEAST TWO SATELLITES SPACED AT 90-OEG 
INTERVALS IN LONGITUDE SO AS TO OBSERVE A GIVEN AREA CF THE EARTH 
APPROXIMATELY EVERY 6 HR. WHEN WITHIN COMMUNICATION RANGE, THE DATA ACQUIRED 
BY METEOR 6 WERE TRANSMITTED DIRECTLY TC GROUND RECEIVING CENTERS IN MOSCOW, 
NOVOSIBIRSK. OR VLADIVOSTOK. OVER REGIONS BEYOND CCMMUMCATICN RANGE. METEOR 
6 RECORDED THE TV AND IR PICTURES AND ACTINOMETRIC DATA AND STORED THEM ON 
B-3AR0 UNTIL THE SATELLITE PASSED OVER THE RECEIVING CENTERS. THE 
METEOROLOGICAL DATA RECEIVED AT THESE CENTERS WERE PROCESSED. REDUCED, AND 
SENT TO THE HYOR CMETE OR DLOG I CAL CENTER IN MOSCOW WHERE THEY WERE ANALYZED 


SOV. HYCfiCMET. SERVICE MCSCOW. USSR 
SDV. HYDRCMET. SERVICE MtSCCW . USSR 


OTHER INFCPMATICN 

SPACECRAFT WT- 1440, KG 

LAUNCH CATE- 10/15/70 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 020071 


325 



AND USED TO PREPARE VARIOUS FORECAST AND ANALYSIS PRODUCTS. SOME OF THE TV 
AND IR PICTURES ANO ANALYZED ACTINCMETRIC DATA WERE THEN DISTRIBUTED TO 
VARIOUS METEGROLCOICAL CENTERS AROUND THE WORLD. IT IS BELIEVED THAT THE 
SATELLITE OPERATIONS TERMINATED IN FEBRUARY 1971 WHEN DATA TRANSMISSIONS TO 
THE UNITED STATES VIA THE ‘COLD LINE' FACSIMILE LINK WITH MOSCOW CEASED. 

REFERENCES 

575, £34. ANO 635. 


EXPERIMENT NAME— DUAL VIOICON CAMERAS NSSDC ID 70-0aSA— 01 


EXPERIMENT PERSONNEL 

PI - SHS STAFF SOV. HYORCMET. SERVICE MCSCOW, USSR 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 122E70 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 6 DUAL VIDtCON CAMERA SYSTEM PRCVIDEC CAYTIME PICTURES OF 
THE EARTH'S CLOUOCOVER D I S TR 18 U 1 1 ON . LOCAL STORMS. ANO NEAR-GLOBAL WEATHER 
SYSTEMS FDR OPERATIONAL USE BY THE SOVIET HY DRCMET EOF CL OGI C AL SERVICE. THE 
INSTRUMENTATION CONSISTED OF TWC IDENTICAL VIDICCN CAMERAS THAT WERE MOUNTED 
IN THE SATELLITE BASE ANO WERE DIRECTED TOWARD THE EARTH. EACH CAMERA VIEWED 

A SOO- BY 5C0-KM AREA ONE TO THE LEFT AND THE OTHER TO THE RIGHT OF NADIR 

— WITH A RESOLUTION OF 1.25 KM AT NADIR FROM A SATELLITE ALTITUDE OF 600 TO 
700 KM. THE CAMERAS TOOK A ONE-FRAME IMAGE OF THE EARTH'S CLOUD COVER WITH 
SLIGHT OVERLAPPING OF SUCCESSIVE FRAMES TO PROVIDE CONTINUOUS COVERAGE. THE 
CAMERAS SWITCHED ON AUTOMATICALLY ANY TIME THE SUN WAS MORE THAN B CEG ABOVE 
THE H5RI20M. BECAUSE THE F.ARTH ILLUMINATION VARIED SC MUCH. AUTOMATIC 
SENSORS ADJUSTED THE CAMERA APERTURES TO PRODUCE HIGH-GUALITY PICTURES UNDER 
A VARIETY OF ILLUMINATION CONDITIONS. THE IMAGE FORMED BY EACH VIOICON TU3E 
EITHER WAS TRANSMITTED DIRECTLY TC THE GROUND IF THE SATELLITE WAS IN RADIO 
CONTACT WITH ONE OF THE GRCLND STATIONS CR WAS RECCRDEC CN MAGNETIC TAPE FOR 
LATER TRANSMISSION IF THE SATELLITE WAS BEYOND THE ZONE CF RADIO 
COMMUN ICATITN. THE TV IMAGES RECEIVED BY THESE GROUND STATIONS WERE 
PROCESSED AND TRANSMITTED TO THE H YDPQ ME TE CR CL GO I C AL CENTER IN MOSCOW WHERE 
THEY WERE ANALYZED ANO USED IN VARIOUS FORECAST AND ANALYSIS PRODUCTS. THE 
PICTURES WERE ARCHIVED AT THE H YOROMET E CPCLOG IC AL CENTER. ALTHOUGH THE 
METEOR 6 CAMERAS HAD ABOUT FOUR TIMES THE RESOLUTION AT NADIR OF THOSE 
CARRIED ON THE EISA SATELLITES. THEY COULD NCT PROVIDE CCNTINJOUS 
OVERLAPPING GLOBAL COVERAGE AS DO THE ESSA CAMERAS OWING TO THE LOWER QROIT 
OF THE METEOR 6 SATELLITE (637 KM COI^ARED TO 1400 KM). THUS. TO CLOSE THE 
GAPS IN COVERAGE. AT LEAST TWIO HETEOR SATELLITES WERE REQUIRED IN THE 
WEATHER SATELLITE SYSTEM. IN ADDITION. CLCUDCCVEB MOSAICS WERE PRODUCED FROM 
10 OR MORE INDIVIDUAL CLOUDCDVEfi PICTURES AT THE HYDROMETEOROLOGICAL CENTER 
TO PROVIDE A MORE COMPREHENSIVE VIEW OF NEAR-GLCBAL WEATHER SYSTEMS. SOME OF 
THE INDIVIDUAL PICTURES AND IHE CLOUD MOSAICS WERE TRANSMITTED TO VARIOUS 
FOREIGN METEOROLOGICAL CENTERS AS PART OF AN I NT ER NAT I CN AL METEOROLOGICAL 
DATA EXCHANGE PROGRAM. THE UNITED STATES RECEIVED THESE PICTURES AT THE 
NATIONAL ENVIRONMENTAL SATELLITE SERVICE (NESS) IN SUTTLAND, MARYLAND. VIA 
THE 'COLD LINE' FACSIMILE LINK WITH MOSCCW. PICTURES WERE TRANSMITTED TO 
NESS FROM OCTOBER IS. 1970. LN T I L OECEHSER 23. 1970, WHEN, IT IS BELIEVED. 
THE INSTRUMENT OPERATIONS CEASED. THESE PICTURES WERE KEPT AT NESS FOR 1 YH 
ANO THEN, unless OF UNUSUAL INTEREST. WERE DISCARDED. 
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HCFERFNCes 


1<3R, 3.19, E67, 575, AND 9A2, 


EXPERIMENT NAME- SCANNING HR t R NSSOC ID 70-OaSA-D? 


EXPERIMENT PERSONNEL 

PI - SHS STAFF SOV. HYCRCMET. SERVICE MCSCOW , USSR 

OPERATING STATES- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 100C70 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 6 H IGH-RE SGLU T I CN SCANNING IR RADIOMETER MADE OPERATIONAL 
MEASUREMENTS OF CLOUD DISTRIBUTION AND SNCW AND ICE COVER ON THE CAYS IDE AND 
N16HTSI0E OF THE EARTH. THE RADICMETER MEASURED THE OUTGOING RADIATION FROM 
THE EAR TH-ATMOSP FERE SYSTEM IN THE 8- TO 12-MICRCN ATMOSPHERIC W I N COW . 
MEASUREMENTS MADE IN THIS SPECTRAL REGION PERMITTED BRIGHTNESS PATTERNS OF 
THE THERMAL RELIEF TO BE CCNSTRLCTED AND EQUIVALENT RADIATION TEMPERATURES 
OF THE EARTH'S SLRFACE AND CLDLD TOPS TO BE DETERMINED. THE INSTRUMENT WAS A 

narrow-angle scanning radiometer WITH AN INSTANTANEOUS VIEWING ANGLE OF 1.5 
BY 1.5 DEG. IT WAS MUUNTED IN THE BASE OF THE SATELLITE U! A SEALED 
INSTRUMENT COMPARTMENT WITH ITS OPTICAL AXIS DIRECTED ALONG THE LOCAL 
VERTICAL ANO TOWARD NADIR. THE RADIOMETER MEASURED THE INTENSITY OF THE 
OUTGOING RADIATION BY COMPARING THE EARTH'S RADIATION FLUX WITH THE 
RADIATION FLUX FROM SPACE. EACH TYPE OF RADIATION ENTERED THE RADIOMETER 
THROUGH SLPARATF WINDOWS, WHICH WERE ORIENTED IN MUTUALLY PERPENDICULAR 
DIRECTIONS. THE RADIATION FROM THE E AR TH-ATM OSPHER E SYSTEM FELL ON A PLANE 
SCANNING MIRROR THAT WAS MOLN'TEC AT AN ANGLE OF 45 DEC TO THE SATELLITE 
VELOCITY VECTOR ANO SCANNED THROUGH AN ANGLE OF PLUS CR MINUS 50 DEG FROM 
NADIR. THE RADIATION WAS REFLECTED FROM THE SCANNING MIRROR THROUGH A 
STATIONARY MODULATING DISK AND FILTER WINDOW CNTO A PARABOLIC MIRROR. WHICH 
FOCUSED THE PARALLEL BEAM THROUGH A MOVABLE MOOULATINC DISK ONTO A 
THERMISTOR BOLOMETER. THE STATICNARY ANO MOVABLE MCDULATING DISKS PROVIDED 
THE CHANNEL SWITCHING, SENDING FIRST THE E AR TH-ATM CS PF E RE RADIATION ANO THEN 
THE SPACE RADIATION TO THE PARABCLIC MIRROR AND FINALLY TO THE BOLCHeTEK, 

THE BOLOMETER CONVERTED THF RADIANT FLUX I NT C VARIABLE ELECTRIC VOLTAGES (0 
TO 6 V) WHOSE FREQUENCY WAS EQUAL TO THE MCOULAT CR FREQUENCY AND WHOSE 
MAGNITUDES WERE PROPORTIONAL TO THE DIFFERENCES IN THE RADIANT FLUX 
INTENSITIES BETWEEN EARTH AND SPACE DEVELOPED AT THE EOLOMET EH OUTPUT. 

DURING THF MOVEMENT OF THE SCANNING MIRRCR THROUGH THE PLUS OR MINUS 40-DEG 
SECTOR. LINE SCANNING 140 LINES/MIN) OF THE TARGET AREA WAS ACCOMPLISHED IN 
A PLANE NORMAL TO THE ORBITAL PLANE USING A FORWARC AND BACK PATH, WHILE 
SCANNING ALONG T FE FLIGHT PATH WAS PROVIDED BY THE RELATIVE MOTION OF THE 
SATELLITE WITH RESPECT TO THE EARTH. IN EACH SCAN. WITH THE INDICATED 
VIEWING AND SCANNING ANGLES FROM THE SATELLITE'S ORBITAL ALTITUDE, THE 
RADIOMETER RECORDED THE MEAN HAOIATICN INTENSITIES FRCM A BAND ABOUT 1 lOO KM 
WIDE WITH A RESOLUTION OF ABCUT 15 KM AT NADIR TC ABOUT £4 TO 37 KM AT THE 
EDGES. THC RADIOMETER WAS CAPABLE CF MEASURING RADIATION TEMPERATURES WITHIN 
O.S TO 0.6 OEG FCH TEMPERATURES OF 2 93 TC 298 DEG K ANO 1.5 TO 2 DEG FOR 
TEMPERATURES AROUND 223 DEG K. THE VIDEO SIGNALS WERE AMPLIFIED ANC SENT 
EITHER TO THE SATELLITE MEMCRY LNIT'fqR LATER TRANSMISSION OR TO TFE RADIO 
TELEMETRY UNIT FCR DIRECT TRANS MI SSI CN TC EARTH DEFENDING ON WHETHER THE 
SATELLITE WAS BEYOND OR WITHIN THE ZCNE CF RADIO C CM MUN I C AT I ON WITH A GROUND 
RECEIVING STATION. RESPECTIVELY. THE G ECUND RECEIVERS RECORDED THE 
transmitted DATA IN DIGITAL FORM CN MAGNETIC TAPE AND SIMULTANEOUSLY ON 
80-MM PHOTOGRAPH IC FILM IN THE FCRM CF A BRIGHTNESS IMAGE OF THE THERMAL 
RELIEF OF The EARTH-ATMOSPHERE SYSTEM. THE DATA CN MAGNETIC TAPE WERE 
PROCESSED BY COMPUTERS AT THE H YDROHET E C P OLDG I CAL CENTER AND WERE USED TO 
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PHOOUCE A DlGtTAL MAP UF THE EQUIVALENT RADIATICN TEMFERATUPE FIELD WITH A 
SUPERP03EO GEOGRAPHIC GRIO. THE PHCTCGBAFHIC FILM WAS DEVELGPED AND 
PRJCESSEO INTO AN IR PICTURE ALSO WITH A SUPEKPQSEO GRID. THE PICTURES WERE 
ARCHIVED AT THE •• YDROME TE OR DLDG IC AL CENTER. 3CME OF THESE PICTURES WERE 
TRANSMITTED TO VARIOUS FOREIGN ME TEOBU LCGI C AL CENTERS AS PART OF AN 
INTERNATIONAL data EXCHANGE PROGRAM. THE UNI TED STATES RECEIVED THESE 
PICTURES AT THE NATIONAL ENVIRONMENTAL SATELLITE SERVICE (NESS). SUITLANO. 
MD.. VIA THE 'COLD LINE* FACSIMILE LINK WITH MQSCC*’. PICTURES WERE 
TRANSMITTED TO NESS ONLY FROM M10-CCT06ER THROUGH LATE OCTOBER 1070. THESE 
IR PICTURES WERE KEPT AT NESS FDR 1 YR AND THEN. UNLESS OF UNUSUAL INTEREST. 
THEY WERE OISCARDEO. IT IS BELIEVED THAT THE INSTRUMENT OPERATIONS 
TERMINATED IN OCTOBER 1070. 

REFERENCES 

IPS, E7S, AND «74. 


EXPERIMENT NAME— ACTINOMETRIC INSTRLMENT NSSOC ID 70— OSSA— 03 


EXPERIMENT PERSONNEL 

PI - SHS STAFF SOV. HYDRCMET. SERVICE MCSCOW. USSR 

operating states- INCPERAbLE 

DATE LAST USADLL DATA RECORDED- 02 0 C 7 1 

EXPERIMENT HHIEF DESCRIPTION 

THE METEUR 6 ACTINOMETRIC INSTRUMENT MEASURED (1> THE OUTGOING 
LONGWAVE RADIATICN (3 TF 30 MICRONS) FRCM THE E A RT h- A TMOSP HERE SYSTEM, (2) 
THE OUTGOING NEAR UV. VISIBLE. AND NEAR IR SCLAR RADIATICN (0.3 TO 3 
MICRONS) REFLECTED AND BACKSCAT TEREO BY THE EARTH- AT MGSPHERE SYSTEM, AND (3) 
THE EFFECTIVE RADIATION TEMPERATURE CF THE EARTH’S SURFACE AND CLOUD TOPS (8 
TO 12 MICRONS) FOR OPERATIONAL L5E BY THE SOVIET HYDROMETEOROLOGICAL 

SI'RVICE. THE INS IRUMENTATI CN CONSISTED OF FOUR RADIOMETERS A PAIR OF 

SCANNING. NARROW-ANGLE, TWC-CHAN'NEL RADIOMETERS. AND A PAIR CF NONSCANNING. 
WIDE-ANGLE. TWO-CHANNLL RADIOMETERS. THE NARROW-ANCLE <4 BY 5 DEG FIELD OF 
VIEW) RADIOMETERS MEASURED RADIATION IN ALL THREE SPECTRAL BANDS. WHILE THE 
WIDE-ANGLE (136 TO 140 DEG FIELD OF VIEW) RADIOMETERS OPERATED ONLY IN THE 
0.3- TO 3- AND 3- TO 30-MICRCN BANOS. IN THE NARROW-ANGLE RADIOMETER, THE 
0.3- TO 3-MICRON HAND WAS MEASURED IN ONE CHANNEL AND THE 8- T O 12- AND 3- 
TQ 30-MICBON BANOS WERE COMBINED IN THE SECOND CHANNEL. IN THE SECOND 
CHANNEL, THE TWO BANOS WERE SEPARATED BY THE EXCHANGE CF CORRESPONDING 
FILTERS AS THE RADIOMETER SCANNED IN ALTERNATE DIRECTIONS. THE EARTH 
radiation ENTERED THE NARROW-ANGLE RADICMETEP THROUGH A CYLINDRICAL E A IR IN G 
(KRS-5 CRYSTAL) AND FELL ONTO A CONICAL SCANNING MIRRCR. THE RADIATION WAS 
REFLECTED FROM THE MIRROR THROUGH A TMREE-LOBED ROTATING MIRROR CHOPPER THAT 
MODULATED THE RADIATION FLUX AT A FREQUENCY DF 80 HZ. THE CHOPPER 
ALTERNATELY REFLECTED EARTH RADIATION AND SPACE RADIATION, WHICH ENTERED 
THROUGH A SEPARATE KRS-5 CRYSTAL WINDOW, C NT C CNE CF THREE OPENINGS IN A 
COLOR FILTER WHEEL — ONE FILTER FOR EACH SPECTRAL BAND. THE PARTICULAR 
SPECTRAL BAND THAT WAS PASSED THROUGH THEN FELL CN AN CFF-AXIS PARABOLIC 
MIRROR THAT FOCUSED THE RAO I AT I C N FLUX CNTO A BCLCNETRIC RECEIVER. PERIODIC 
CALIBRATION WAS MADE WHEN THE SCANNING MIRROR MCVEC TC A 90-0EG ANGLE FROM 
NADIR WITH SIMUL TANEOLS TURNING C;N AND VIEWING CF A SILICON STANDARD LAMP. 
THE 0.3- TO 3-MICRON CHANNEL DID NOT USE THE TWO-BEAM SYSTEM OR FILTER 
SWITCHING. THE OUTPUT FRCM THF MODULATED FLOW OF RAOIATICN ON THE BOLOMETER 
WAS AMPLIFIED. RECTIFIED. FILTERED, AND FED INTO THE RADIO TELEMETRY SYSTEM 
OVER EIGHT CHANNELS. THE WIDE-ANGLE RA D I C MET ERS' H AC IDENTICAL OPTICAL 
SYSTEMS FOR BOTH CHANNELS. THE EARTH RAOIATICN ENTERED THE RADIOMETER 
THROUGH A HEMISPHERICAL SHELL CCMPCSEO OF QUARTZ OR KRS-5 CRYSTAL WITH A 
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COATING THAT DETERMINED THE PASSBAND. THE RADIATION W-AS THEN MODULATED WITH 
A FREQUENCY OF 6 A HZ AND FELL ON A BOLEMETfilC RECEIVER. AS IN THE 
NARROW-ANGLE RADIOMETERS. THE BCLCMETER CUTPUT WAS PROCESSED AND FED INTO 
THE RADIO TELEMETRY SYSTEM. THE WIDE-ANGLE RADICMETER WAS STANDARDIZED 
SIMULTANEOUSLY WITH THE NAHRCW-ANGLE RADICMETER EY INPUTTING A STANDARD 
CA-HZ CALIBRATING FREQUENCY INTC THE A MPL I F I C ATI CN CIRCUIT. THE RELATIVE RMS 
MEASURING ERROR FOR GOTH TYPES CF RADICMETERS WAS ABOUT 0.5 PERCENT. TO 
PROVIDE A BACKUP CAPABILITY, PNE WIDE-ANGLE AND CNE NAPHDW-ANGLE RADIOMETER 
WERE HELD IN RESERVE AND COULD HAVE BEEN ACTIVATED ON COMMAND FROM THE 
GROUND. THE ORIENTATION OF THE METEOR 6 SATELLITE INSURED THAT THE PRIMARY 
OPTICAL AXES OF THE RADIOMETERS WERE ORIENTED VERTICALLY DOWN TOWARD NADIR. 
The SURVEY OF THE EARTH'S StjFiF ACE BY BOTH RAOT CMET ERS WAS CARRIED OUT GY THE 
MOTION OF THE SATELLITE RELATIVE TO THE EARTH. IN ADDITION. THE NARROW-ANGLE 
RADIOMETER scanned 66 DEG TC EITHER SIDE CF NADIR IN A PLANE NORMAL T ') THE 
DHOITAL PLANE BY ROCKING THE SCANNING MIRROR ABOUT THE OPTICAL AXIS. THE 
RADIOMETERS COVERED A STRIP ABCLT 25 00 K W WIDE CN THE EARTH'S SURFACE AND 
HAD A GROUND RESCLUTION OF SO KM AT NADIR. THE DATA WERE REDUCED AT THE 
GROUND STATIONS AND WERE TRANSMITTED TO THE H YOR C M ET E C F OLOG I CAL CENTER IN 
MOSCOW. WHERE THEY WERE RECORDED IN DIGITAL FCRM ON MAGNETIC TAPE AND WERE 
USED TO PRODUCE VARIOUS ANALYSIS PRODUCTS SUCH AS EA RTH-AT MOSPHERE ALBEDO 
CHARTS AND RADIATION TEMPERATURE MAPS. THE DATA WERE ARCHIVED AT THE 
hYOHOMETEORDLOCI CAL CENTER. SOME OF THESE CHARTS WERE TRANSMITTED IN 
GRAPHICAL FORM TC VARIOLS FCREIGN ME TE Cfi OLCG I C AL CENTERS. INCLUDING THE 
NATIONAL b'NV IRON MENTAL SATELLITE SERVICE (NES3I, SUlTLAND, MARYLAND. THESE 
ACTINOMETRIC CHARTS WERE RECEIVED AT NESS VIA THE 'COLD LINE* FACSIMILE LINK 
WITH MOSCOW FROM OCTOBER 1S7C TC MID-FEERUARY 1971. THE CHARTS WERE 
MICROFILMED AND ARCHIVED AT THE NATICNAL CLIMATIC CENTER INCC). ASHEVILLE, 
NORTH CAROLINA, IT IS BELIEVED THAT THE ACTINCMETRIC INSTRUMENT OPERATIONS 
TERMINATED IN FEBRUARY 1971. 

REFERENCES 

199, AND 575. 
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SPACECRAFT COMMON NAME— METEOR 7 N3S DC ID 71— 003A 

ALTERNATE NAMES- METEORA 7 

CRBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- 02/01/71 
APOGEE- t 36. 000 KM ALT 
PERIGEE- 629.000 KM ALT 
PERIOD- 97.6 MIN 
INCL INATI.JN- 8 1.21 DEG 

SPACECRAFT PERSONNEL 
PM - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

METEOR 7 WAS THE SEVENTH FULLY DPERATICNAL RUSSIAN METEOROLOGICAL 
SATELLITE AND THE SIXTEENTH ME TE CROL CG I C AL SATELLITE LAUNCHED FROM THE 
f^LESETSK SITE, the SATELLITE WAS PLACED IN A NEAR-CIRCULAR. NEAR-POLAR 
PR3GRADE ORBIT TC PROVIDE NEAR-GLCBAL QBSERVATICNS OF THE EARTH'S WEATHER 


SOV. HYCROMET. SERVICE HCSCCW, USSR 
SOV. HYOHCMET. SERVICE MCSCCW, USSR 


OTHER INFCRMATION 

SPACECRAFT WT- 14A0. KG 

LAUNCH CATE- 01/20/71 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 050071 
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SYSTEMS. CLOUD CCVER. ICE AND SNCvii FIELDS. AND REFLECTED AND EMITTED 
HACIATION FROM THE DAYSIDE AND MGHTSIDE DF THE E A FT H- AT MOSP HE R C SYSTEM FOR 
OPERATIONAL USE EY THE SOVIET H TO ROME! u C F U LO Cl C AL SERVICE. MET EUR 7 WAS 
EQUIPPED WITH TWO VIOICCN CAMF.RAS FOR DAYSIOE FHCTCGFAFHY. A SCANNING 

high-resoluticn ir raoiqmeier fcr oatside and mghtside photography, and a 

SET OF ACl INDMET NIC instruments for hCASURING THE EARTH'S RADIATION FIF.LD IN 
THE VlSiaLE AND INFRARED REGIONS. THE SATELLITE WAS IK THE FORM OF A 
CYLINOFH a M LOT.G AND l.S M IN DIAMETER WITH TviC LARGE SCLAR PANELS ATTACHED 
TIJ THE SIDES. THE SOLAR PANELS WERE AUTCMATI C ALLY CRIEKTED T UV AR D THE SUN TO 
PHQV IDE THE SPACECRAFT WITH THE MAXIMUM AMCUNT OF SQLAF POWER. METEOR 7 WAS 
ORIENTED TOWARD THE EARTH R T A GR A VI TY -G RADI E NT TR lAA 1 AL STABILIZATION 
SYSTEM CONSISTING OF FLYWHEELS WHCSF KINETIC ENERGY WAS DAMPENED BY THE USE 
OF CONTROLLED ELECTROMAGNETS ON BOARD THAT INTERACTED WITH THE MAGNETIC 
FIFLC CF THE EARTH. THE INSTRUMENTS WERE HOUSED IN THE BASE CF THE 
SATELLITE. WHICH POINTED TOWARD THE EARTH. WHILE THE SCLAR SENSORS WERE 
MOUNTED IN THE TCP SECTION. THE OPERATICNAL 'METEDP' WEATHER SATELLITE 
SYSTEM IDEALLY CtNSISTS DF AT LEAST TWO SATELLITES SPACED AT ^0-DEC 
INTERVALS IN LONGITUDE 50 AS TO CBSERVE A GIVEN AREA CF THE EARTH 
approximately FVERY 6 HR. WHEN WITHIN C C M MUN I C AT 1 0 N RANGE. THE DATA ACOUIRED 
BY METEOR 7 WERE TRANSMITTED DIRECTLY TE THE GROUND RECEIVING CENTERS In 
MOSCOW. NO VO SI HI F< SK . OR VLADIVOETCK. OVER REGICNS EEYCND CCMMJ N I CAT ION 
RANGE, METEOR 7 RECORDED THE TV AND IR PICTURES AND ACTINQMETRIC DATA AND 
STORED THEM DN HCARO UNTIL THE SA TELL! TE ■ PAS SED CVER THE RECEIVING CENTERS. 
THE ME TFDROLOG 1C AL DATA RECEIVED AT THESE CENTERS WERE PROCESSED. REDUCED. 
AND SENT TO THE H YOHU ME TE OR C LOG 1 C AL CENTER IN HGSCCW WHERE THEY WERE 
ANALYZED AND USEC TU PREPARE VARIOUS FORECAST AND ANALYSIS PRODUCTS, SEME OF 
THE TV AND IR PICTURES AND AKALTZED ACTiNCMETRIC DATA WERE THEN DISTRIBUTED 
TO VARIOUS METEOROLOGICAL CENTh FS ARCUNC THE WORLD. IT IS BELIEVED THAT THE 
SATELLITE OPERATIONS TERMINATED IN MAY 1971. WHEN DATA TRANSMISSIONS TO THE 
UNITED STATES VIA THE 'COLD LINE* FACSIMILE LINK WITH MOSCOW CEASED. 

REFERENCES 

575, AND 6ZE. 


EXPERIMENT NAME- DUAL VIDICON CAMERAS 


NSSOC ID 71-003A-01 


EXPERIMENT PERSONNEL 

PI - SHS STAFF SCV. HYDRCMET. SERVICE MCSCOW, USSR 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 021771 

EXPERIMENT BRIEF DESCRIPTION 

THE MF.TEOR 7 DUAL VIDICON CAMERA SYSTEM PROVIDED DAYTIME PICTURES OF 
THE EARTH'S CLOUDCOVER D I S 1 R IB UT 1 CN • LOCAL STORMS, AND NEAR-GLOBAL WEATHER 
SYSTEMS FOR OPERATIONAL USE BY IHE SOVIET HY ORC VET EO R CLOGI CAL SERVICE. THE 
INSTRUMENTATION CONSISTED OF TWC IDENTICAL VIOICCN CAMERAS THAT WERE MOUNTED 
IN THE SATELLITE BASE AND WERE DIRECTED TGWARD THE EARTH. EACH CAMERA VIEWED 

A 500- BY 5C0-KM AREA ONE TO THE LEFT AND THE OTHER TJ THE RIGHT OF NADIR 

— WITH A RESOLUTION OF 1.25 KM AT NADIR FROM A SATELLITE ALTITUDE OF 600 TO 
700 KM. THE CAMERAS TOOK A OME-FBAME IMAGE OF THE EARTH'S CLDJD COVER WITH 
SLIGHT OVERLAPPING OF SUCCESSIVE FRAMES TC PRCVIDE CCNTINUOUS COVERAGE. THE 
CAMERAS SWITCHED ON AUTOMATICALLY ANY TIME THE SUN WAS MORE THAN 5 DEG ABOVE 
THE HORIZON. BECAUSE THE EARTH ILLUMINATION VARIED SC MUCH, AUTOMATIC 
SENSORS ADJUSTED THE CAMERA APERTURES TO PRODUCE HIGH-CUALITY PICTURES UNDER 
A VARIETY OF ILLUMINATION CCNDITICNS. THE IMAGE FORMEC BY EACH VIDICON TUBE 
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tETHEfJ WAS mANSful T TED OIRECTLY TO THE GPCUND IF THE SATELLITE WAS IN RADIO 
CONTACT WITH ONE OF THE GRCLND STATICNS CR WAS RECCHDEE ON MAGNETIC TAPE FOR 
LATER TRANSMISSION IF THE SATELLITE WAS BEYOND TfE 70NE CF RADIO 
COMMUM ICAT ION . T EF TV IMAGES RECEIVED BY THESE GROUND STATIONS WERE 

processed and transmitted tu the hyurdmetechclcgical center in Moscow where 

THEY WERE ANALYSED AND USED IN VARIOUS FORECAST ANC ANALYSIS PRODUCTS. THE 
PICTURES WERE ARCHIVED AT THE H YORCMET EC R OLD G I C A L CENTER. ALTHOUGH THE 
METEOR 7 CAMERAS HAD ABOUT FOUR TIMES THE RE30LUTICN AT NADIR OF Those 
CARRIED ON THE ESSA SATELLITES. THEY C CULD NCT PROVIDE CONTINUOUS 

overlapping global coverage as co the essa cameras owing to the ldwer orbit 
OF the meteor 7 satellite (CAB KM COMPARED TC 1400 KM). THUS. TO CLOSE THE 
gaps in CUVLRAGF . AT LEAST TWO METECR SATELLITES wERE REQUIRED IN THE 
WEATFER SATELLITE SYSTEM. IN ADDITION. CLuuOCOVER MOSAICS WERE PHOCULEO FROM 
10 OR MORE INDIVIDUAL CLOUDCBVEP PICTURES AT THE H YDRC METEOR OLOG I C AL CENTER 
TO provide a MORE COMPREHENSIVE VIEW OF NEAR-GLDEAL WEATHER SYSTEMS. SOME OF 

THE individual pictures and the cloud mosaics were transmitted to various 

FOREIGN METtOROLCG rCAL CENTERS AS PART OF AN 1 NT ER NA T I CN AL METEOROLOGICAL 
DATA EXCHANGE PRCCRAM. THE LM TED STATES RECEIVED THESE PICTURES AT THE 
NATIONAL ENVIRONMENTAL SATELLITE SERVICE (NESS) IN SUtTLANO. MARYLAND, VIA 
THE *COLO LINE* FACSIMILE LINK WITH MOSCCW. PICTURES WERE TRANSMITTED TO 
NESS FROM JANUARY 31. IS71. UNTIL FEBRUARY 17, 1971 , TFESE PICTURES WERE 

KEPT AT NESS FOR 1 YR AND THEN, UNLESS OF UNUSUAL INTEREST. WERE OISCARDCO. 
IT IS OELIEVED TFAT THE INSTRUMENT OFERATICNS TERMINATED IN APRIL 1971. 

REFERENCES 

199, ?ca, E39. AND 575. 


EXPERIMENT NAME- SCANNING HR I R 


NSSDC ID 71-OO3A-02 


EXPERIMENT PERSONNEL 

PI - SHS STAFF SOV. HYDRCMET. SERVICE MOSCCW, USSR 

OPERATING STATUS- INGPERAOLE 

DATE LAST USABLE DATA RECORDED- 040C71 

EXPERIMENT BRIEF DESCRIPTION 

The METEOR 7 MlGH-RESfLUT ICN SCANNING IR RADIOMETER MADE OPERATIONAL 
MEASUREMENTS GF CLCUO DISTRIBUTION AND SNCW AND ICE COVER ON THE CAYSIDE AND 
NIGHTSIDE OF THE EARTH. THE RADIOMETER NFASURED THE OUTGOING RADIATION FROM 
THE eARTH-ATHOSPFERF SYSTEM IN THE 8- TO 12-WICRCN ATMOSPHERIC WtNCOW. 
MEASUREMENTS MADE IN THIS SPECTRAL R EG t C N PERMITTED BRIGHTNESS PATTERNS OF 
THE THERMAL RELIEF TO BE CCKSTRLCTED AND EQUIVALENT RADIATION TEMPERATURES 
OF THE EARTH*S SURFACE AND CLOUD TOPS TC BE DETERMINED. THE INSTRUMENT WAS A 
NARROW-AMGLE SCANNING RADIOMETER WITH AN INSTANTANEOUS VIEWING ANGLE OF 1.5 
BY 1.5 DEG. IT WAS MOUNTED IN THE BASE CF THE SATELLITE IN A SEALED 
instrument COMPARTMENT WITH ITS OPTICAL AXIS DIRECTEC ALCNG THE LOCAL 
VERTICAL AND TOWARD NADIR. THE RADICMETER MEASURED THE INTENSITY CF THE 
OUTGOING RADIATION BY CCMPARING THE EARTH’S RADIATION FLUX WITH THE 
RADIATION FLUX F FOM SPACE. EACH TYPE OF KADIATICN ENTERED THE RADICMETER 
THROUGH SEPARATE WINDOWS, WHICH WERE ORIENTED IN MUTUALLY PERPENDICULAR 
DIRECTIONS. THE RADIATION FROM THE E AR TH- A TM DSPHBR E SYSTEM FELL ON A PLANE 
SCANNING MIRROR IHA T WAS MDLNTEO AT AN ANGLE CF 45 DEG TO THE SATELLITE 
VELOCITY VECTOR AND SCANNED THRCUGH AN ANGLE CF PLUS OR MINUS 5D DEC FROM 
NADIR. THE RADIATION WAS REFLECTED FfiOM THE SCANNING MIRROR THROUGH A 
STATIONARY modulating DISK AND FILTER WINDOW CNTQ A PARABOLIC MIRROR, WHICH 
FOCUSED THE PARALLEL BEAM THROUGH A MOVABLE MODULATING DISK ONTO A 
ThERMISTnii BOLOMETER. THE STATIONARY AND MOVABLE MCDOLATING DISKS PROVIDED 
THE CHANNEL SWITCHING, SENDING FIRST THE E AR TH- ATMCS PF ERE RADIATION AND THEN 
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the space raoiaticn to the parabclic mirrcr and finally to the qolcmeter. 

THE bolometer CONVERTED THE RADIANT FLUX I NT C VARIABLE ELECTRIC VOLTAGES (0 
TO 6 V) WHOSE FREQUENCY WAS EQUAL TO THE MCDULATCR FREQUENCY AND WKllSE 
MAGNITUDES WERE PROPORTIONAL TO THE DIFFERENCES IN THE RADIANT FLUX 
INTENSITIES BETWEEN EARTH AND SPACE DEVELOPED AT THE ECLDMETER OUTPUT. 

DURING THE MOVEMENT OF THE SCANNING MRRCR THRCUGH THE PLUS CR MINUS AO-DEG 
SECTOR. LINE SCANNING I AO LlNES/MlNf OF THE TARGET AREA WAS ACCOMPLISHED IN 
A PLANE NORMAL TC THE ORBITAL PLANE USING A FCRWAHC AND BACK PATH, WHILE 
SCANNING ALONG TFE FLIGHT PATH HAS PRO VI DEC BY THE RELATIVE MOTION OF THE 
SATELLITE WITH RESPECT TO THE EARTH. IN EACH SCAN, WITH THE INDICATED 
VIEWING AND SCANNING ANGLES FRQN THE SATELLITE'S ORBITAL ALTITUDE. THE 
RADIOMETER RECORCEO THE MEAN RADIATICN INTENSITIES FHCM A BAND ABOUT 1100 KM 
WIDE WITH A resolution OF ABOUT 15 KM AT NADIR TC ABOUT 2A TO. 27 KM AT THE 
EDGES, THE RADIOMETER WAS CAPABLE CF MEASURING RADIATICN TEMPERATURES WITHIN 
0.5 TO 0.6 DEG F CR TEMPERATURES OF 293 TC'298 DEG K AND 1.5 TO ? DEC FOR 

TEMPERATURES AROLND 223 DEG K. THE VIDEO SIGNALS WERE AMPLIFIED ANC SENT 
EITHER TO THE SATELLITE MEMORY UNIT FOR LATER TRANSMISSICN OR TO THE RADIO 
TELEMETRY UNIT FOR DIRECT TRAN5MS5ICN TC EARTH DEFENDING ON WHETHER THE 
SATELLITE WAS BEYOND OR WITHIN THE 2CNE CF RADIO CCMMUMCATICN WITH A GROUND 
RECEIVING STATION, RESPECTIVELY. THE GROUND RECEIVERS RECORDED THE 
TRANSMITTED DATA IN DIGITAL FORM CN MAGNETIC TAPE AND SIMULTANEOUSLY ON 
aO-MM PHOTOGRAPHIC FILM IN THE FORM CF A BRIGHTNESS IMAGE OF THE THERMAL 
RELIEF OF THE EARTH-ATMOSPHERE SYSTEM. THE DATA CN MAGNETIC TAPE WERE 
PROCESSED BY COMPUTERS AT THE H YOROMET E CF QLOG I C AL CENTER AND WERE USED TO 
PRODUCE A DIGITAL MAP OF THE EQUIVALENT RAOIATICN TEMPERATURE FIELD WITH A 
SUPERPOSED GEOGRAPHIC GRID. THE PHOTCGRAPHIC FILM WAS DEVELOPED ANC 
PROCESSED INTO AN ,IR PICTURE ALSO WITH A SUPERPOSED GRID. THE PICTURES WERE 
ARCHIVED AT THE H YDROME TE CRCLOG 1C AL CENTER. SOME OF THESE PICTURES WERE 
TRANSMITTED TO VARIOUS FOREIGN ME TEORDLCG I C A L CENTERS AS PART OF AN 
INTERNATIONAL METEOROLOGICAL DATA EXCHANGE PFQGRAM, THE UNITED STATES 
RECEIVED THESE PICTURES AT THE NATIONAL EN VI FC N MENTA L SATELLITE SERVICE 
('■lESSl, SUITLANO, MO., VIA THE 'COLD LINE* FACSIMILE LINK WITH MOSCOW, 
PICTURES WERE TRANSMITTED TC NESS FRCM LATE JANUARY 1971 THROUGH APRIL 1971. 
THESE IR PICTURES WERE KEPT AT NESS FOR 1 YR AND T HE N , UNLESS OF UNUSUAL 
INTEREST, THEY WERE DISCARDED. IT IS BELIEVED THAT THE INSTRUMENT OPERATIONS 
TERMINATED IN MAY 1971. 

REFERENCES 

199, 575, AND 874. 


EXPERIMENT NAME- ACTINOMETRIC INSTRUMENT 


NSSDC ID 71-003A-03 


EXPERIMENT PERSCNNEL 

PI - SHS STAFF SDV. HYORCMET. SERVICE MCSCQW , USSR 

operating STATUS- INCPERABLE 

CATE LAST USABLE DATA RECORDED- Q20C71 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 7 ACTINOMETRIC INSTRUMENT MEASURED 111 THE OUTGOING 
LONGWAVE RADIATION C3 TD 30 MICRCNS) FRCM THE E A RT H- ATMOSPHERE SYSTEM. (2) 
THE OUTGOING NEAR UV, VISIBLE, AND NEAR IR SCLAR RADIATICN (0.3 TO 3 
MICRONS) REFLECTED AND B AC K SCA T TERED BY THE EARTH- AT MCSPHERE SYSTEM. AND (3) 
THE EFFECTIVE RADIATION TEMPERATURE OF THE EARTH'S SURFACE AND CLOUD TOPS (a 
TO 12 MICRONS) FOR OPERATIONAL USE BY THE SOVIET H YDRC METEQRQLOG I C AL 

SERVICE. THE I NS TRUMEN TA TI CN CONSISTED CF FOUR RADIOMETERS A PAIR OF 

SCANNING. NARROW-ANGLE, TWO-CHANNEL RAOICMETERS. AND A PAIR OF NONSCANNING. 
WIDE-ANGLE, TWO-CHANNEL RADIOMETERS. THE NARFCW-ANGLE (4 BY 5 DEG FIELD OF 
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VIEW) RADIOMETERS MEASURED RADIATION IN ALL THREE SPECTRAL BANDS, WHILE THE 
WIDE-ANGLE (136 TO lAC DEG FIELD OF VIEW) RADICMETERS OPERATED DNLV IN THE 
0.3- TO 3- AND 3- TO 30-MICKCN EANDS. IN THE NARROW-ANGLE RADIOMETER. THE 
0»3- TO 3-MICRON BAND WAS MEASURED IN CNE CHANNEL AND THE 8- TO 12- AND 3- 
TO 30-MICRON BANDS WERE COMBINED IN THE SECOND CHANNEL. IN THE SECOND 
CHANNEL, THE TWO BANDS WERE SEPARATED 3V THE EXCHANGE OF CORRESPONDING 
FILTERS AS THE RADIOMETER SCANNED IN ALTERNATE DIRECT ICN5. THE EARTH 
RADIATION ENTERED THE NARROW-ANGLE RADICMETFR THROUGH A CTLINDRICAL FAIRING 
lK.RS-5 CRYSTAL) AND FELL CNTC A CONICAL SCANNING MIRROR. THE RADIATION WAS 
reflected FROM THF. MIRROR THROUGH A THREE-LDBEO ROTATING MIRROR CHOPPER THAT 
MODULATED THE RADIATION FLUX AT A FREQUENCY CF 30 HZ. THE CHOPPER 

alternately reflected earth radiation and space RAciATiaN. which entered 

THROUGH A separate KRS-b CRYSTAL WINDOW, CNTC CNE CF THREE OPENINGS IN A 
COLOR FILTER WHEEL — ONE FILTER FCR EACH SPECTRAL 3AN0. THE PARTICULAR 
SPECTRAL BAND THAT WAS PASSED THRCUGh THEN FELL CN A\ CFF-AXIS PARABOLIC 
MIRROR THAT FOCUSED THE RADIATION FLUX CNTO A BOLCMETRIC RECEIVER. PERIODIC 
CALIBRATION WAS MADE WHEN THE SCANNING MIRROR WCVEC TC A VO-OEG ANGLE FROM 
NADIR WITH simultaneous TURNir-iG CN AND VIEWING CF A SILICON STANDARD LAMP. 
THE 0.3- TO 3-MICRON CHANNEL DID NOT USE THE TWO-OEAM SYSTEM OR FILTER 
SWITCHING. THE OLTPUT FROM THE HCDULATEO E LO » CF RADIATICN ON THE BOLOMETER 
WAS AMPLIFIED, RECTIFIED, FILTERED, AMD FED INTD THE RADII TELEMETRY SYSTEM 
OVER FIGHT CHANNELS. THE WIDE-ANGLE RADICMETERS HAD ICENTICAL OPTICAL 
SYSTEMS FOR BriTH CHANNELS. THE EARTH RAOIATICN ENTERED THE RADIOMETER 

Through a hemispherical shell ccmpcseo of quartz or kfs-5 crystal with a 

CTATING THAT DETERMINED THE PASS8AND. THE RADIATION WAS THEN MODULATED WITH 
A FREQUENCY OF 6A HZ AND FELL ON A BCLOMETRIC RECEIVER. AS IN THE 
NARROW-ANGLE RADIOMETERS, THE BCLCWETEP CUTPUT WAS PRCCESSED AND FED INTO 
THE RADITTELEMETHY SYSTEM, IHE WIDE-ANGLE RADIOMETER WAS STANOAROIZEO 
SIMULTANEOUSLY VIlTH THE NARROW-ANGLE RADICMETEH BY INPUTTING A STANDARD 
6A-HZ CALIBRATING FREQUENCY INTC THE A MPL I F I C AT I CN CIRCUIT. THE RELATIVE RMS 
MEASURING ERROR FOR BOTH TYPES CF RADIOMETERS WAS ABOUT 0.5 PERCENT. TO 
PROVIDE A BACKUP CAPABILITY, ONE WIDE-ANGLE AND CNE NAFROW-ANGLE RADIOMETER 
WERE HELD IN RESERVE AND COULD BE ACTIVATED CN CCMMAND FRCM THE GROUND. THE 
ORIENTATION OF T HF METEOR 7 SATELLITE INSURED THAI THE PRIMARY OPTICAL AXES 
OF THE RAOIOHETERS WERE ORIENTED VERTICALLY DCWN TCtf ABC NADIR. THE SURVEY OF 
THE EARTH’S SURFACE BY BOTH RADICMETERS WAS CARRIED GUT BY THE MOTION OF THE 
SATELLITE RELATIVE TD THE EARTH. IN ADDITION, THE NARPCW-AnGLE RADIOMETER 
SCANNED 6ft DEG TC EITHER SIDE OF NADIR IN A PLANE NORMAL TO THE OREITAL 
PLANE 3Y ROCKING THE SCANNING MIRROR ABOUT THE OPTICAL AXIS. THE RADIOMETERS 
COVERED A STRIP AOOUT 2500 KW WIDE ON THE EARTH’S SURFACE AND HAD A GROUND 
RESOLUTION OF 50 KM AT NADIR, THE DATA WFRE REDUCED AT THE GROUND STATIONS 
AND WERE TRANSMITTED TO THE H YD B C ME TEO RCL OGI C AL CE NT E P IN MOSCOW, WHERE THEY 
WERE RECORDED IN DIGITAL FORM ON MAGNETIC TAPE AND WERE USED TO PRODUCE 
VARIOUS ANALYSIS PRODUCTS SUCH AS E A BTH- AT MQS PHE RE ALEEDO CHARTS AND 
RADIATION TEMPERATURE MAPS. THE DATA WERE ARCHIVED AT THE 
HYDROMETEOROLOGICAL CENTER. SOME OF THESE CHARTS WERE TRANSMITTED IN 
GRAPHICAL FORM TC VARIOUS FOREIGN ME TE CB CL CG I C AL CENTFBS, INCLUDING THE 
NATIONAL ENVIRONMENTAL SATELLITE SERVICE (NESS), SUIILAND, MARYLAND. THESE 
ACTINOMETRIC CHARTS WERE RECEIVED AT NESS VIA THE ’COLD L I NF • FACSIMILE LINK 
WITH MOSCOW FROM LATE JANUARY 1S71 TC MIO-FEERUARy 1Q71. THE CHARTS WERE 
MICROFILMED AND ARCHIVED AT THE NATIONAL CLIWATIC CENTER (NCC), ASHEVILLE. 
NORTH CAROLINA, IT IS BELIEVED THAT THE ACTINCMETRIC INSTRUMENT OPERATIONS 
TERMINATED IN APRIL 1S71. 

REFERENCES 

199, AND. 515. 
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SPACECRAFT CTMM' N NAVE- MCTEHR £ 

ALTERNATE NAMES- METEORA 6 

DRBITAL INFaRHAT ION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- C4yi6/71 
APOGEE- £33-000 KM ALT 
PERIGEE- £10. COO K.M ALT 
PERIOD- 07. 17 MIN 
INCLINATION- 8 1.24 DEG 

SPACECRAFT PERSONNEL 
PM - UNKNOWN 

PS - UNKMOteN 

SPACECRAFT 8RIEF DESCRIPTION 

METEOR e WAS THE EIGHTH FULLY CPFRATICNAL RUSSIAN METEOROLOGICAL 
SATELLITE AND THE SEVENTEENTH ME TE CR CL OG I C AL SATELLITE LAUNCHED FROM THE 
PLESETSK SITE. TFE SATELLITE WAS PLACED IN A NE AR- Cl R CUL AR . NEAR-PCLAR 
PROGHAOE. UR8 IT TC PROVIDE NEAR-GLCBAL CBSEEVATICNS OF THE EARTH’S WEATHER 
SYSTEMS. CL lUD COVER. ICE AND SNUI* FIELDS. VERTICAL PROFILES OF TEMPERATURE 
AND MOISTURE, ANC REFLECTED AMO EMITTED RADIATICN FRCM THE DAYStDE AND 
NIGHTSIDE OF THE EARTH-ATMOSPHERE SYSTEM FOR CPERATICNAL USE BY THE SOVIET 
HY CROMETE' fi.; LOGI CAL SERVICE. METEOR 8 WAS EQUIPPED WITH TWO VIDICON CAMERAS 
FOR CAYSIDE PHOTOGRAPHY. A SCANNING HI GH -RES OLUT ICN IF RADIOMETER FUR 
DAYS IDE AND NIGHTSIDE PHOTOGRAPHY. AN ACTINOMETRIC INSTRUMENT FOR MEASURING 
THE EARTH’S RADIATION FIELD IN THE VISIQLE AND INFRARED REGIONS. AND A 
ME C IUM-RESOL UT 10 N SCANNING DIFFRACTICN SPECTfiCMETEF FCR DETERMINING 
INCIRcCTLY THE VERTICAL PRCFILES OF ATMCSPHEfilC TEMPERATURE AND HUMIDITY. 

THE SATELLITE WAS IN THE Fapw CF A CYLINDER 5 M LONG AND 1.5 M IN CI4MCTEH 
with two large Solar panels attached to the sides, the sclar panels were 

AUTOMATICALLY ORIENTED TOWARD THE SUN TC FFOVIDE THE SPACECRAFT WITH THE 
MAXIMUM AMOUNT t f- SPEAR POWER. ME TF 'H 8 WAS ORIENTED TCWARO THE EARTH BY A 
GRAVITY-GRADIENT TRIAXIAL E T AD 1 L 1 Z AT 10 N SYSTEM CONSISTING OF FLYWHEELS CHOSE 
KINETIC ENERGY WAS DAMPENED EY THE USE CF CONTRCLLED ELECTROMAGNETS ON OUARD 
THAT INTERACTED WITH THF MAGNETIC FIELD CF TFE EARTH. THE INSTRUMENTS WERE 
HOUSED IN THE BASE OF THE SATELLITE. WHICH PCINTEO TOWARD THF EARTH, WHILE 
THE SOLAR SENSORS WERE MOUNTED IN THE TOP SFCTICN. THE OPERATIONAL *METFaR= 
WEATHER SATELLITE SYSTEM IDEALLY CONSISTS CF AT LEAST TWO SATELLITES SPACED 
AT 90-DEG INTERVALS IN LONGITUDE SO AS TC OBSERVE A GIVEN AREA JF THE EARTH 
APPROXIMATELY EVERY 6 HR. WHEN WITHIN CC M MUN I C AT I O N RANGE, THF DATA ACQUIRED 
BY METEOR 8 WERE TRANSMITTED DIRECTLY TO THE GROUND RECEIVING CENTERS IN 
MOSCOW, NOVOSIBIRSK. AND VLADIVCSTCK. OVER REGIONS OEYCND COMMUNICATION 
RANGE, METEOR 8 RECORDED THE TV AND IR PICTURES. SPECTROMETER DATA, AND 
ACTINOMETRIC DATA AND STORED THEM ON HOARD UNTIL THE SATELLITE PASSED OVER 
THE RECEIVING CENTERS, THE METE CRQLOGl CAL DATA RECEIVED AT THESE CENTERS 
WERE PROCESSED, REDUCED, AND SENT TO THE H YDRC ME TE CR OL CG IC AL CENTER IN 
MOSCOW. WHERE THEY WERE ANALYZED AND USED TO PREPARE VARIOUS FORECAST AND 
analysis PRODUCTS. SOME OF THE TV AND IR PICTURES AND ANALYZED ACTINOMETRIC 
DATA WERE THEN DISTRIBUTED TC VARIOUS METE CR CL CG I C AL CENTERS AROUND THE 
WORLD. IT IS BELIEVED THAT THE SATELLITE CEASED OPERATIONS IN JUNE 1072, 

WHEN DATA TRANSMISSIONS TP. THF UNITED STATES VIA THE ’COLO LINE* FACSIMILE 
LINK FROM MOSCOW CEASED. 


SOV. HYCRQMET. SERVICE MOSCOW, USSR 
SOV. HYORCMET. SERVICE MCSCCW, USSR 


OTHER INF CRM AT ICN 

SPACECRAFT WT- 1440. KG 

launch CATE- 04/17/71 
CPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 062972 
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fiEFERENCeS 


224, AND 625. 


experiment name- dual VIDICON cameras assoc lO 71-031A-01 


EXPERIMENT PERSCNNEL 

PI - SHS STAFF SO\(. HVDRCMET. SERVICE MCSCCW . USSR 

OPERATING status- INCPERABLE 

DATE LAST USAiSLE DATA RECORDED- C02S72 

EXPERIMENT BRIEF DESCRIPTION 

THE meteor fl DUAL VIDICON CAMERA SYSTEM PRCVIOEC DAYTIME PICTURES OF 
THE EARTH’S CLDUDCDVER D I S TR 18 U T 1 D A . LOCAL STCRMS, AND NEAR-GLOBAL WEATHER 
SYSTEMS FOR OPERATIONAL USE QY THE SCtflET H Y D F C MET EO R CL OG I C AL SERVICE. THE 
INSTRUMEN TAT IC N CONSISTED CF TWC IDENTICAL VIOICCN CAMERAS THAT WERE MOUNTED 
IN TFE satellite base and were DIRECTED TCWARD THE EARTH. EACH CAMERA VIEWED 
A 5C0- TV 500-KM AREA — ONE TO THE LEFT AND THE OTHER TO THE RIGHT OF NADIR 

WITH A HTTSOLU TICI'I OF 1.25 K .M AT NADIR FROM A SATELLITE ALTITUDE OF 600 TO 

700 KM. THE CAMERAS TOOK A CNL-FRAME IMAGE OF THE EARTH’S CLOUD COVER WITH 
SLIGHT OVERLAPPING OF SUCCESSIVE FRAMES TO PROVIDE CDNTINUOUS COVERAGE. TEE 
CAMERAS SWITCHED GN AUTOMATICALLY ANY TIME TEE SUN WAS MCRE THAf* 5 DEC ABOVE 
THE HORIZON. HECALSE THE EARTH ILLUMINATION VARIED SO MUCH. AUTOMATIC 
SENSORS ADJUSTED THE CAMERA APERTURES TO PRODUCE HIGH-CUALITY PICTURES UNDER 
A VARIETY OE ILLUMINATION CCNDITICNS. THE IMAGE FORMED QY EACH VIDICON TUBE 
EITHER WAS TRANSMITTED DIRECTLY TO THE GKCUND IF TEE SATELLITE WAS IN RADID 
CONTACT WITH ONE OF THE GRCUNO STATICNS CR WAS HECEftUEC CN MAGNETIC TAPE FOR 
LATER TRANSM U;SI CN IF THE SATELLITE WAS EEYGND THE ZONE OF RADIY 
COMMUNICATION. TFE TV IMAGES RECEIVED BY THESE GPOUNO STATIONS WERE 
PROCESSED AND TRANSMITTED TO THE HVO RO ME TECR CL CG IC AL CENTER IN MOSCOW WHERE 
THEY WERE ANALYZED AND USED IN VARIOUS FCRECAST ANC ANALYSIS PRODUCTS. T HE 
PICTURES WERE ARCHIVED AT THE H YDRCMETEOROLOGI C AL CENTER. ALTHOUGH THE 
METEOR 8 CAMERAS HAD A6UUT FCUR TIMES THE RESCLUTICN AT NADIR OF THOSE 
CARRICO ON the ESSA SATELLITES. THEY COULD NCT PROVIDE CCNTINJOOS 
OVERLAPPING GLOBAL COVERAGE AS DO THE ESSA CAMERAS OWING TO THE LOWEK ORBIT 
OF THE METEOR 8 SATELLITE 162! XM COMPARED TE 1400 KM). THUS, TO CLOSE THE 
GAPS IN COVERAGE, AT LEAST TWO METEOR SATELLITES WERE REGUIRED IN THE 
WEATHER SATELLITE SYSTEM. IN ADDITION, CLOUOCDVER MOSAICS WERE PRODUCED FROM 
10 CR MORt INDIVIDUAL CLCUDCCVER PICTURES AT THE H YDR CKET EOR OLOG I C AL CENTER 
TO PROVIDE A MORE COMPREHENSIVE VIEW OF NEAR-GLCBAL WEATHER SYSTEMS. SOME OF 
THE individual PICTURES AND THE CLCUO MOSAICS WERE TRANSMITTED TO VARIOUS 
FOREIGN MFETEDROL OGICAL CENTERS AS PART CF AN I NT ER NAT I CNAL METEOROLOGICAL 
DATA exchange PRCGRAM. THE UNITED STATES RECEIVED THESE PICTURES AT THE 
NATIONAL ENVIRGNMCNTAL SATELLITE SERVICE (NESS) IN SUITLAND. MARYLAND. VIA 
THE 'COLO LINE’ FACSIMILE LINK KITH MOSCCW. PICTURES WERE TRANSMITTED TO 
NESS FROM APRIL 21, 1S71, UNTIL MARCH 1, 1972. AND AGAIN AROUND MIC-YEAR. 

THESE PICTURES WERE KEPT AT NESS FOR 1 YR AND THEN, UNLESS OF UNUSUAL 
INTEREST. WERE DISCARDED. THE INSTRUMENT PROEAELY CEASED OPERATIONS IN JUNE 
1972 . 

REFERENCES 

199. 2Ca, AND 339. 


EXPERIMENT NAME- SCANNING HF: I R NSSOC ID 71-031 A-02 
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SDV. HYDRCMET. SERVICE N>CSCCW , USSR 


EXPERIMENT PERSONNEL 

pj — SHS STAFF 

OPERATING STATliS- INOPERABLE 

EXPERIMENT RRIEF DESCRIPTION 

THE METEOR a HIGH-RESCLUTiCN SCANNING IR RADIOMETER MADE OPERATIONAL 
MEASUREMENTS OF CLOUD DISTRIBUTION AND SNCVt AND ICE COVER ON THE DAYS IDE AND 
NIGHISIDE OF THE EARTH. THE RADICMETER MEASURED THE OUTGOING RADIATION FROM 
THE EARTH-ATMOSPFEKE system in the 8- TC 12-WICRCN ATKCSPHERIC »( INCOW. 
measurements made in THIS SPECTRAL REGION PERMITTED BRIGHTNESS PATTERNS OF 
THE THERMAL RELIEF TO QE CCNSTRLCTED AND EQUIVALENT RADIATION TEMPERATURES 
OF THE EARTH'S SURFACE AND CLOUD TOPS TO BE DETERMINED. THE INSTRUMENT WAS A 
NARROW-ANGLE SCANNING RADICMETER WITH AN INSTANTANEOUS VIEWING ANGLE OF 1.5 
BY I .5 DEG. IT WAS MOUNTED IN THE BASE CF THE SATELLITE IN A SEALED 
INSTRUMENT COMPARTMENT WITH ITS OPTICAL AXIS DIRECTED ALCNG THE LOCAL 
VERTICAL AND TOWARD NADIR. THE RAOIOMETEF MEASURED THE INTENSITY OF THE 
OUTGOING RADIATICN BY COMPARING THE EARTH'S RADIATION FLUX WITH THE 
RADIATION FLUX FROM SPACE. EACH TYPE OF RADIATION ENTERED THE RADICMETER 
THROUGH SEPARATE WINDOWS. WHICH WERE ORIENTED IN MUTUALLY PE RP ENDI CUL AR 
DIRECTIONS. THE RADIATION FROM THE E AR TH- A TM OSPHERE SYSTEM FELL ON A PLANE 
SCANNING MIRROR THAT WAS MOUNTED AT AN ANGLE OF 45 DEG TO THE SATELLITE 
VELOCITY VECTOR AND SCANNED THROUGH AN ANGLE CF PLUS OR MINUS 50 DEG FROM 
NADIR. THE RADIATION WAS REFLECTED FROM THE SCANNING WIRROH THROUGH A 
STATIONARY MODULATING DISK AND FILTER WINDOW ONTO A PAFASOLIC MIRROR. WHICH 
FOCUSED THE PARALLEL BEAM THROUGH A MOVABLE MODULATING DISK ONTO A 
THERMISTOR BOLOMETER. THE STATICNARY AND MOVABLE MCOULATING DISKS PROVIDED 
THF- CHANNEL SWITCHING. SENDING FIRST THE E AR TH-ATM CS PF ERE RADIATION AND THEN 
THE SPACE RADIATICN TO THE PARABOLIC MIRROR AND FINALLY TO THE HOLCMETER. 

THE aOLOMETEH CONVERTED THE RADIANT FLUX INTO VARIABLE ELECTRIC VOLTAGES (0 
TO 6 V) WHOSE FREQUENCY WAS EQUAL TO THE MODULATOR FREQUENCY AND WHOSE 
MAGNITUDES WERE PROPORTIONAL TO THE DIFFERENCES IN THE RADIANT FLUX 
INTENSITIES BETWEEN EARTH AND SPACE DEVELOPED AT THE ECLCMETER OUTPUT. 

DURING THE MOVEMENT OF THE SCANNING MI RRCR THROUGH THE PLUS OR MINUS 40-DEG 
SECTOR. LINE SCANNING (40 LINES/MIM OF THE TARGET AREA WAS ACCOMPLISHED IN 
A PLANE NORMAL TO THE ORBITAL PLANE USING A FORWARD AND BACK PATH. WHILE 
SCANNING ALONG TFE FLIGHT PATH WAS PROVIDED BY THE RELATIVE MOTION OF THE 
SATELLITE WITH RESPECT TO THE EARTH. IN EACH SCAN. WITH THE INDICATED 
VIEWING AND SCANNING ANGLES FROM THE SATELLITE'S ORBITAL ALTITUDE. THE 
RADIOMETER RECORDED THE MEAN RADIATICN INTENSITIES FROM A BAND ABOUT 1 lOO KM 
WIDE WITH A RESOLUTION OF ABOUT 15 KM AT NADIR TC ABOUT 24 TO 27 KM AT THE 
EDGES. THE RADIOMETER WAS CAPABLE OF MEASURING RADIATICN TEMPERATURES WITHIN 
0.5 TO 0.6 DEG FOR TEMPERATURES OF 2 S3 TC 290 DEG K AND 1.5 TO 2 DEG FOR 
TEMPERATURES AROUND 223 DEG K. THE VIDEO SIGNALS WERE AMPLIFIED AND SENT 
EITHER TO THE SATELLITE MEMORY LNl T FOR LATER TRANSMISSION OR TO T FE RADIO 
TELEMETRY UNIT FOR DIRECT TRANSMISSION TC EARTH DEPENDING ON WHETHER THE 
SATELLITE WAS BEYOND OR WITHIN THE ZCNE CF RADIO CCM MUN I CAT 1 ON W IT H A GROUND 
RECEIVING STATION. RESPECTIVELY. THE GRCUND RECEIVERS RECORDED THE 
TRANSMITTED DATA IN DIGITAL FORM CN MAGNETIC TAPE AND SIMULTANEOUSLY ON 
80-MM PHOTOGRAPHIC FILM IN THE FORM A BRIGHTNESS IMAGE OF THE THERMAL 
RELIEF OF THE EA R TH-A TMO SPHERE SYSTEM. THE DATA CN MAGNETIC TAPE. WERE 
PROCESSED BY COMPUTERS AT THE H YORQMETECFOLOGI CAL CENTER AND WERE USED TQ 
PRODUCE A DIGITAL MAP OF THE EQUIVALENT RADIATION TEMPERATURE FIELD WITH A 
SUPERPOSED GEOGRAPHIC GRID. THE PHCTCGRAPHIC FILM WAS DEVELOPED AND 
PROCESSED INTO AN IR PICTURE ALSO WITH A SUPERI^OSED GRID. THE PICTURES WERE 
ARCHIVED AT THE HYOROMETEORCLOG IC AL CENTER. SCMIE OF THESE PICTURES WERE 
TRANSMITTED TO VARIOUS FOREIGN METEORQ LCGI CAL CENTERS AS PART OF AN 
international METEOROLOGICAL DATA EXCHANGE PFDGRAM. THE UNITED STATES IS 
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PECeiVIMG THESE PICTURES AT THE NATICNAL E NV I fi C N ME AT A L SATELLITE SERVICE 
(NESS), SUITLANU, MO • , VIA THE *CGLO LINE' EACSIN'ILt: LINK WITH 

PICTURES HAVE BEEN TRANSMITTED TG NESS FPCV LATE APRIL 1R71 UNTIL JUNE 
WHEN IT IS BELIEVED THAT THE INSTRUMENT OPERATIONS CEA3EU. THESE IH PICTURES 
ARE KEPT AT NESS FOR I YR AND THEK» UNLESS OF UNUSUAL INTEREST, THEY ARE 
C I SC. AWOED . 

references 

199, and R7A, 


EXPERIMENT NAME- ACTINCMETRIC INSTRUMENT 


NS5DC ID 71-G31A-0J 


EXPERIMENT PERSONNEL 

PI - SHS STAFF S'’V, HYCRCMET. SERVICE MCSCGW, USSR 

OPERATING STAIUS- iNCPERAbLF 

CATE LAST USABLE DATA RECORDED- C62S72 

EXPERIMENT HR I El DESCRIPTION 

THE METEOR 8 ACTINCMETRIC [NSTPUMC^T MEASURED CM THE GJTGIING 
LONGWAVE PADIATICN (3 TO JO MICRONS) F RC ^ THE E A R T H- A T MOSPHERF SYSTEM* (2) 
THE OUTGOING NEAR UV, VISIBiE* AND NEAR IR SCLAft RADIATICN (0*J TO 3 
MICRONS) REFLECTFD AND ^ACK SCA T TF RED BY THE £ ART H- AT MCS PHt RF SYSTE^^, AfJO (J) 
THE EFFECTIVE RADIATION TEMPERAIURF CF THE EARTH'S SURFACE AND CLOUD TOPS <3 
TO 12 MICRONS) FOR UPEHATICNAL L SE DY THE SUVIET H VDR C METE OH OL QG I C AL 
SERVICE* THE I Nf. IR UME N T A T I C N CONSISTED CF FOUR RADIOMETERS -- A PAIR OF 
SCANNING, NARROW’-ANGLE • TWO-CHANNEL FAOICMETERS, AND A PAIR OF NONSCANNING, 
WIDE-ANGLE# TWO-CHANNEL RADICMETERS* TMF NARRCW-ANGLE (A BY 5 DEG FIELD OF 
VIEW) RADIOMETEHE MEASURED RADIATION IN ALL THfiEF. SPECTRAL EANDS, WHILE THE 
WIDE-ANGLE (1J6 TO lAO DEG FIELD OF VI FW) RADIOMETERS GPERATEJ ONLY IN THE 
0.3- TO 3- AND 3- TO 30-MICRCN OANDS. IN fhE N AR fiO W- A NClE RADIOMETER, THE 
0.3- TO 3-M ICRDN ' BAND WAS MEASURED IN CNE CrlANNFL AND THE B- TO 12- AND J- 
TO 3C-MICW0N BANOS WERE CQVRINED IN THE SEC3ND CHANNEL. IN THE SECCNO 
CHANNEL, THE TWO BANDS WERE SEPARATED BY THE EXCHA^G£ CF C OR RE S RUN C I N G 
FILTERS AS THE RAOIOMETtR SCANNED IN ALTERNATE DIRECTIONS. THE EARTH 
RADIATICK ENTERED THF NARRCW-ANGLE RADIOMETER THRIUGM A CYLINDRICAL FAIRING 
(KRS-5 CRYSTAL) AND FELL ONTO A CONICAL SCANNING MIfiRCR- THE RADIATION WAS 
REFLECTED PROM THE MIRROR THROUGH A THREE-LQ5ED ROTATING MIRROR CHOPPER THAT 
MODULATED THE RACIATIPN FLUX AT A FREQUENCY CF 3 0 HZ- THE CHOPPER 
alternately REFLECTED EARTH RADIATIC^ ANC SPACE RADIATION, WHICH ENTERED 
THRiJUGH A SEPARATE KRS-5 CRYSTAL MNDOw, CNTG CNE CF THREE OPENINGS IN A 

COLOR FILTER WHEEL ChiE FTLTFP FOR F ACH SPECTRAL HAND. THE PARTICULAR 

spectral band THAT WAS PASSED THROUGH THEN FELL ON AN CFF-AX IS PARARQLIC 
MIRROR THAT FDCUSED THE RADIATICN FLUX CMC A 6ULCMFTRIC RECEIVER. PERIuDIC 
calibration was M.AOL when THE SCANNING MIRF3R MOVED TO A 90-0EG A-’GLE FR 
NADIR WITH SIMULTANEOUS TURNING ON AN> VIEWl^G OF A SILICON SIANDARO LAMP. 
THE a. 3- TO 3.0-MICRON CHANNEL DTD NCT USE THE rwO-BEAM SYSTEM DR FILTER 
SWITCHING. THE OUTPUT FROM THE MUOULATEQ FLOW CF RAOlATICr'J ON THE ElLlMCTER 
WAS AMPLIFIED# RECTIFIED, FILTERED, AND FFD INTO THE RADIO TELEMETRY SYSTEM 
UVER EIGHT CHANNELS. THE WIDE-AnGLE RADICMETERS HAD IDENTICAL OPTICAL 
SYSTEMS FOR BOTH CHANNELS, THE EARTH RADIATICN ENTERED THE RADIOMETER 

Through a hemispherical shell ccmposed of quartz gf kfs-s crystal with a 

COATING THAT DETERMINED THE PAS£BAND. THE RADIATION WAS THEN MODULATED WITH 
A frequency of 64 HZ AND FELL CN A BCLCMETRIC RFCEIVER. AS IN THE 
NARROW-ANGLE R AO ICMt TFRS, THE DCLCMETCR COTPUT WAS PRCCESSEO AND FED INTO 
THE RADIO TLLEMEThCY SYSTEM. THE WIDE-ANGLE RADIOMETER WAS STANDARDIZED 
simultaneously with the NARRCW- ANGLE PADICVETER EY INPUTTING A STANDARD 
6A-HZ CALIBRATING FREQUENCY INTC THE A VF L I F I C AT I CN CIRCUIT. THE RELATIVE RMS 
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M£Ar,URTNG FHROR FUR BOTH TYPES CF RADICWETER3 WAS ABOUT r> . 5 PERCENT. TO 
PROVIDE A QACKUP CAPABILITY. QNE WIDE-ANGLE AND CNE NARROW— ANGLE RAOiOMETER 
WERE HELD IN RESERVE AND CCULO 8E ACTIVATED CN CCMWANO FROM THE GROUND. THE 
ORIENTATION OF TEE METEOR 8 SATELLITE INSURED THAT THE PRIMARY OPTICAL AXES 
CF TEE RADICMFTEPS WERE ORIENTED VERTICALLY DCWN TCWARC NADIR. THE SURVEY OF 
THE EARTH'S SURFACE BY DOTH RADICMETERS WAS CARRIEC CUT EY THE MOTION OF THE 
satellite RELATIVE TO THE EARTH. IN ADDITICN. THE NARPCW-ANGLE RADIOMETER 
SCANNED 6o OEG Tf EITHEF SIDE OF NADIR IN A PLANE NORMAL TO THE OREITAL 
PLANE OY ROCKING THE SCANNING MIRRCP ABOUT THE OPTICAL AXIS. THE RADIOMETERS 
COVERED A strip about 2500 KM WIDE ON THE EARTH'S SURFACE AND HAD A GROUND 
RESTLUT irH rF SO KM AT NADIR. THE DATA WERE REDUCEC AT THE GROUND STATIONS 
AND WERE TRANSMITTED TO THE H YD P C ME TEO F OLCGl C AL CENTER IN MOSCOW, WHERE THEY 
WERE RECORDED IN DIGITAL F CRM. OK MAGNETIC TAPE AND WERE USED TO PRODUCE 
VARIOUS A.’iALYSIS PRODUCTS SUCH AS FART H- AT MO SPHERE ALEEOO CHARTS AND 
RADIATION TEMPERATURE MAPS. THE DATA WERE ARCHIVED AT THE 

HYCROMETEOROLOGI CAL CENTER. THE ACTINOMETHtC INSTRUMENT PROBABLY CEASED 
OPERATIONS IN LATE JUNE 1972. 

REFEPENCES 

199. 


EXPERIMENT NAME- ATMOSPHERIC THERMAL SCUWER NSSDC ID 7I-OJ1A-04 


EXPERIMENT PERSONNEL 

PI - SHS STAFF SOV. HYDRCMET. SERVICE MCSCOW, USSR 

OPERATING STATUS- INCPERABUt 

DATE LAST USABLE DATA RECORDED- 062972 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR E ATMOSPHERIC TEMPERATURE SCUNDER WAS AN OPERATIONAL 
experiment DESIGNED TO OBTAIN VERTICAL PROFILES CF TEMPERATURE AND 
ATMOSPHERIC HUMIDITY BY INDIRECT MEANS UNDER A VARIETY OF CLOUDCOVER 
CONDITIONS. THE INSTRUMENTATION CONSISTED OF A MEDIUM-RESOLUTION DIFFRACTION 
SPECTROMETER THAT SCANNED CCNTIKUCUSLY OVER A 20 -SEC CESFRVING CYCLE IN THE 
10.5- TO 15-MICRCN BAND. THE RESOLVING FEWER OF THE SPECTROMETER IN THIS 
SPECTRAL RANGE WAS WITHIN 4 TO 5 M I LLI MI C R CN S . FROM AN AVERAGE, SATELLITE 
ALTITUDE OF ABOUT 620 KM, THE INSTRUMENT'S FIELD OF VIEW COVERED A E3- DY 
13-KM AREA ON THE EARTH'S SURFACE WITH THE LCNG SIDE ORIENTED PARALLEL TO 
THE SATELLITE TRAJECTORY. THE DATA WERE 5TCRED CN EDABC THE SPACECRAFT UNTIL 
A GROUND ACQUISITION STATION CAME WITHIN CCMMUMCATICN RANGE. THE DATA WERE 
THEN RELAYED TO THE GROUND STATICN, REDUCED AND PROCESSED, AND TRANSMITTED 
DIRECTLY TO THE SOVIET H YDR CME T E CfiOL CG I C AL CENTER IN MOSCOW, WHERE THEY WERE 
ANALYZED. TEMPERATURE PROFILES WERE CONSTRUCTED FROM THE SPECTRAL RADIATION 
DATA OY MEANS OF MATHEMATICAL INVERSION TECHNIQUES FOE CLEAR AND OVERCAST 
CLOUDCOVER CONDITIONS, THE AVERAGE ERROR FCR THESE PROFILES WAS 2 TO 4 OEG 
K, TEMPERATURE PROFILES WERE ALSO CONSTRUCTED FOR PARTLY CLOUDY CONOITIUNS 
AMD, WHILE t<OT AS ACCURATE AS THE CLEAR AND OVERCAST RESULTS, PROVED 
PROMISING, ATMOSPHERIC HOMIDITY PROFILES WERE STATISTICALLY DERIVED USING 
MEASUREMENTS OF THE OUTGOING RADIATION IN THE 15-MICRCN 6AND, THE EXPERIMENT 
probably CEASED CPERATIONS IN LATE JUNE 1972. 

REFERENCES 

704. 
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SPACECRAFT COMMON NA FE- VF TGOR c KSSOC 10 71-D59A 

alternate names- meteoka s 

CR0ITAL INFORMATION 

OHQIT TYRE- GEOCENTRIC 
EPOCE DATE- C7/2C/71 
APOGEE- 6A2.0C0 KM ALT 
PERIGEE- G IE. 000 KV ALT 
PERIOD- S7.3I MIN 
INCLINATION- fl.2 DEG 

SPACECRAFT PERSONNEL 

PM - UNKNOWN 

PS - UNKNOWN 

SF^ACECRAFT QRIEF DESCRIPTION 

METEOR 9 WAS THE NINTH FULLY OFE RATI CN AL RUSSIAN MET EORCl:' G I C AL 
SATELLITE AND THE EIGHTEENTH METEOROLOGICAL SATELLITE LAUNCHED FROM THE 
PLESETSK SITE. TF£ SATELLITE WAS PLACED IN A NE A P-CI R CUL AR , NEAR-POLAR 
PROGRADE ORBIT TO PROVIDE NEAR-GLCBAL CBSERVATIONS OF THE EARTH'S WEATHER 
SYSTEMS. CLi" UD CCVER, ICE AND SNOW FIELDS. VERTICAL PECFILES OF TEMPERATURE 
AND MOISTURE. AN C REELECTED AND EMITTED RADIATICN FRCM THE DAYSIOE AND 
NIGHTSlOE OF THE EAR TH- A TMC SPHF RE SYSTEM FOR CPERATICNAL USE BY THE SOVIET 
HYCftOMETEORrLOGICAL SERVICE. METEOR 9 WAS EQUIPPED WITH TWO VIDICON CAMERAS 
FOR CAYSIOE PHOTOGRAPHY, A SCANNING HI GH-RES GLUT I C N I F< RAOIOMETF.R FOR 
CAYS IDE AND NIGHTSIDE PHOTOGRAPHY. A N AC T I NO Mb' T R 1 C INSTRUMENT FOR MEASURING 
THE EARTH'S RADIATION F 1 FLO IN THE VISIBLE AND INFRARED REGIONS. AND A 
MEOIUM-RFSOLUTION SCANNING DIFFRACTICN SFFCTRCMETER FCK DETERMINING 
INDIRECTLY THE VERTICAL PRCFILES CF ATMCSPHEfilC TEMPERATURE AND HUMIDITY, 

THE Satellite was in the form of a cylinder s w lc ng and i .5 « in ciameter 

WITH TWO LARGE SOLAR PANELS ATTACHED TO THE SIDES. THE SOLAR PANELS WERE 
AUTOMATICALLY ORIENTED TOWARD THE SUN TC PROVIDE THE SPACECRAFT WITH THE 
MAXIMUM AMOUNT OF SOLAR POWER. NETEOR 9 WAS CRIENTEO TCWARO THE EARTH BY A 
GR AV ITY-GRADIENT TRIaXIAL S TABI L I 7AT10 N SYSTEM CCNSISTING OF FLYWHEELS WHOSE 
KINETIC EtNERGY WAS DAMPENED BY THE USE CF CONTROLLED ELECT ROMAGNE T S ON OOARJ 
THAT INTERACTED WITH THE MAGNETIC FIELD CF THE EARTH. IHF INSTRUMENTS WERF 
HOUSED IN THE BASE OF THE SATELLITE, WHICH PCINTEO TCWARO THE. EARTH. WHILE 
THE SOLAR SENSORS WERE MOUNTED IN THE TOP SHCTICN. THE OPERATIONAL 'METEOR' 
WEATFER SATELLITE SYSTEM IDEALLY CONSISTS C?F AT LEAST TWO SATELLITES SPACED 
AT 90-DEG INTERVALS IN LONGITUDE SO AS TC OBSERVE A GIVEN AREA OF THE EARTH 
APPROXIMATELY EVERY 6 HR. WHEN WITHIN CC W MUN I C AT 1 0 N RANGE, THE DATA ACQUIRED 
BY METEOR 9 WERF TRANSMITTED DIRECTLY TO THE GROUND RECEIVING CENTERS IN 
H-'SCOW, N-iVOSlBIfiSK, OR VLAOIVOSTCK, OVER REGIONS EFYCNO COMMUNICATION 
RANGE, METEOR 9 RECORDED THE TV AND IR PICTURES, SPECTRCMETER DATA. AND 
ACTINO.METR IC DATA AND STORED THEM ON BOARD UNTIL THE SATELLITE PASSED OVER 
THE RECEIVING CENTERS. THE METE CROLOGI CAL DATA RECEIVED AT T HES F CENTERS 
WERF PROCESSED, REDUCED, AND SENT TO THE H YD RCMETE CROL CG IC AL CENTER IN 
MOSCOW. WHERE THEY WERE ANALYZED AND USED TO PREPARE VARIOUS FORECAST AND 
ANALYSIS PRODUCTS. SOME OF THF TV AND IR PICTURES AND ANALYZED ACTINCMETRIC 
DATA WERE THEN DISTRIBUTED TC VARIOUS ME TE OR CL CG I C AL CENTERS AROUND THE 
WORLD. IT IS believed that THE SATELLITE WAS DEACTIVATED IN JANUARY 1972, 
WHEN IR Ar;0 VIDEC DATA TRANSMISSIONS TD THE UNITED STATES VIA THE 'COLD 
LINE' FACSIMILE LINK WITH MCSCOW CEASED. 


SOV. HYCRCMET. SERVICE MCSCOW. USSR 
srv, HYCRCMET. SERVICE MCSCOW, USSR 


OTHER INFDRMATICN 

spacecraft WT- 144,-). KG 

LAUNCH CATE- OZZIS/Zl 
CFERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 010072 
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REFiiHtNCES 


224, AND 655. 


EXPERIMENT NAME- OUAt VIDICON CAMERAS NS5DC 10 71-059A-01 


EXPERIMENT PERSONNEL 

PI - SHS STAFF SOV, HYDRCMET. SERVICE MCSCCW , D3SH 

OPERATING STATUS- INCPERADLE 

CATE" LAST USABLE DATA RECORDED- 011572 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 9 DUAL VIDICON CAMERA SYSTEM PRCVIOED CAVTIME PICTURES OF 
the EARTH'S CLOUDCOVER 01 STR IBOT I CN, LOCAL STORMS, ANC NEAR-GLOSAL WEATHER 
SYSTEMS FOR OPERATIONAL USE BY THE SOVIET HYOR CMET EQfiCL QG I C AL SERVICE, THE 
INSTRUMENTAT lEN Ci.NSISTED OF TWO IDENTICAL VIDICCN CAMERAS THAT WERE MGUNTEO 
IN THE SATELLITE BASE AND WERE DIRECTED TOWARD THE EARTH. EACH CAMERA VIEWED 

A SCO- BY 5C0-KM AREA CNE TO THE LEFT AND THE OTHER TO'THE RIGHT OF NADIR 

— WITH A RESOLUTION OF 1.25 KM AT NADIR F R' v A SATELLITE ALTITUDE E)F 600 TO 
700 KM. THE CAMERAS TOOK A CNE-FRAME IMAGE DF THE EARTH'S CLCUD COVER WITH 
SLIGHT OVERLAPPING OF SUCCESSIVE FRAMES TC PROVIDE CCNTINUOUS COVERAGE. THE 
CAMERAS SWITCHED CN AUTOMATICALLY ANY TIME THE SUN WAS MCRE THAN 5 DEG ABOVE 
THE hOHIZUN. BECAUSE THE EARTH ILLUMINATION VARIED SC MUCH, AUTDMATIC 
SENSORS ADJUSTED THE CAMERA APERTURES TO PRODUCE HIGH-CUALITY PICTURES UNDER 
A VARIETY OF ILLLWINATIOE CCNOITICNS. THE IMAGE FJRMF;C BY EACH VIDICON TUBE 
EITHER WAS TRANSMITTED DIRECTLY TO THE GROUND IF THE SATELLITE WAS IN RADIO 
CONTACT WITH ONE OF THE GRCUNO 5TATICN3 CR WAS RECCRDEC CN MAGNETIC TAPE FOR 
LATER TRANSMISSION IF THE SATELLITE WAS BEVCKD THE ZONE OF RADIO 
COMMUNICATION. THE TV IMAGES RECEIVED BY THESE GROUND STATIONS WERE 
PROCESSED AND TRANSMITTED TO THE H YD FO METEOR OLCG I C AL CENTER IN MOSCOW WHERE 
THEY WERE ANALYZED AND USED IN VARIOUS FORECAST AND ANALYSIS PRODUCTS. THE 
PICTURES WERE ARCHIVED AT THE H YDR CMETE CR CLOG I C AL CENTER. ALTHOUGH THE 
METEOR 9 CAMERAS HAD ABOUT FOUR TIMES THE RESOLUTICN AT NADIR UF THOSE 
CARRIED ON THE E SSA SATELLITES, THEY CCULD NCT PROVIDE CCNTINJOUS 
OVERLAPPING GLOBAL COVERAGE AS DO THE ESSA CAMERAS OWING TO THE LOWER ORBIT 
OF THE METEOR 9 SATELLITE (62B KM COMPARED TC 1400 KM). THUS, TO CLOSE THE 
GAPS IN COVERAGE, AT LEAST TWO METEOR SATELLITES WERE PECUIRED IN THE 
WEATHER SATELLITE SYSTEM. IN ADDITION. CLCUDCOVER MOSAICS WERE PRODUCED FROM 
10 OH MORE INDIVIDUAL CLOUOCCVEK PICTURES AT THE H YD R C METE QWOL QG I C AL CENTER 
TO PROVIDE A MORE COMPREHENSIVE VIEW DF NEAR-GLOBAL WEATHER SYSTEMS. SOME OF 
THE INDIVIDUAL PICTURES A))D THE CLCUD MCSAICS WERE TRANSMITTED TO VARIOUS 
FOREIGN METEOMOLCGI CAL CENlERS AS PART OF AN I NT ER NAT I CNAL METEOROLOGICAL 
DATA EXCHANGE PWCGRAM. THE UNITED STATES RECEIVED THESE PICTURES AT THE 
NATIONAL ENVIRONMENTAL SATELLITE SERVICE (NESS) IN SUITLAND, MARYLAND, VIA 
THE 'COLD LINE* FACSIMILE LINK WITH MOSCCW. PICTURES WERE TRANSMITTED TO 
NESS FROM JULY 22. 1971, UNTIL JANUARY 16, 1972, WHEN, IT IS BELIEVED, THE 

EXPERIMENT WAS DEACTIVATED. THESE PICTURES WERE KEPT AT NESS FOR I YR AND 
then, UNLESS DF UNUSUAL INTEREST, WERE DISCARDED. 

REFERENCES 

199. AND 2Ce. 


EXPERIMENT NAME- SCANNING HRIR NSSOC ID 71-0S9A-02 
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SC\i. HYDRCKFT. StfiVICE MOSCOW. USSR 


EXPERIMENT PERSONNEL 
Pi - SHS STAFF 

OPERATINC STATES- IN0PERA8LE 
CATE LAST USAdLE DATA RECORDED- Q10C72 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 9 H IGH-RE SCLUT I C N SCANNING IH RADIOMETER MADE OPFHATXONAL 
MEASUREMENTS OF CLOUD DISTRIDUTICN AND SNCW AND ICE COVER ON T HF DAYS IDE AND 
NICHTSIDE OF THE EARTH. THE RADICMETER MEASURED THE OUTGOING RADIATION FROM 
THE EARTH- AT MO SPHERE SYSTEM IN THE a- TO 12-MCPCN ATMCSPHERIC WINDOW. 
MEASUREMENTS MADE IN THIS SPECTRAL REGICN PERMITTED OfilGHTNESS PATTERNS OF 
THE THERMAL RELIEF TO BF CCNSTRLCTED AND EQUIVALENT RADIATION TEMPERATURES 
OF T FE EARTH'S SURFACE AND CLOUD TCPS TO BE DETERMINED. THE INSTRUMENT WAS A 
NARROW-ANGLE SCANNING RAOIOMETEF WITH AN INSTANTANEOUS VIEWING ANGLE OF 1.5 
BY 1.5 DEG. IT WAS MOUNTED IN THE BASE CF THE SATELLITE IN A SEALED 
INSTRUMENT COMPARTMENT WITH ITS OPTICAL AXIS DIRECTED ALONG THE LOCAL 
VERTICAL AND TOWARD NADIR. TEE RADIOUCTER MEASURED THE INTENSITY OF THE 
OUTGOING RAOIATICN BY COMPARING THE EARTH'S RACIATIJN FLUX WITH THE 
RADIATION FLUX FROM SPACE. EACH TYPE OF RAOIATICN ENTERED THE RADICMETER 
THROUGH SEPARATE WINDOA5. WHICH WERE ORIENTED IN MUTUALLY PERPENDICULAR 
DIRECTIONS. THE RADIATION FRCM THE EAR TH-ATMCSPHERE SY3TFM FELL ON a PLANE 
SCANNING MIRROR THAT WAS MOUNTED AT AN ANGLE OF 45 DEG TC THE SATELLITE 
VELOCITY VECTOR AND SCANNED IHRCUGH AN ANGLE OF FLOS CR MINOS 50 OEG FROM 
NADIR. THE RADIATION WAS REFLECTED FROM THE SCANNING MIRROR THROUGH A 
STATIONARY MODULATING DISK AND FILTER WINDOW CNTC A PARABOLIC MIRROR, WHICH 
FOCUSED THE PARALLEL BEAM THROUGH A MOVABLE MODULATING DISK ONTO A 
THERMISTOR BOLOMETER. THE ETATICNARY AND MOVABLE MCDULATING DISKS PROVIDED 
the channel SWITCHING. SENDING FIRST THE E AR T H-A TM CS PH ERE RADIATION AND THEN 
THE SPACE RADIATION TO THE PARABOLIC MIRROR ANO FINALLY TO THE aOLCHETER. 

THE BOLOMETER CONVERTED THE RADIANT FLUX 1 NT C VARIABLE ELECTRIC VOLTAGES (0 

r.: 6 VI WHOSE frequency was equal to the mcdulatcr frequency and whose 
magnitudes wer!E proportional to the differences in the radiant flux 

INTENSITIES BETWEEN EARTH AND SPACE DEVELOPED AT THE ECLCMETER OUTPUT. 

DURING THE MOVEMENT OF THE SCANNING MI RRCR THROUGH A PLUS OR MINUS 40-DEG 
SECTOR, LINE SCANNING <40 LINES/MIN) OF THE TARGET AREA WAS ACCOMPLISHED IN 
A PLANE normal TC THE ORBITAL PLANE USING A FCRWAPC AND BACK PATH, W>H<L E 
SCANNING ALCNG THE FLIGHT PATH WAS PROVIDED BY THE RELATIVE MUTION OF THE 
SATELLITE WITH RLSPECT TO THE EARTH. IN EACH SCAN, WITH THE INDICATED 
VIEWING AND SCANNING ANGLES FRCM THF SATELLITE’S ORBITAL ALTITUDE, THE 
RADIOMETER RECORCED THE MEAN RAOIATICN INTENSITIES FRCM A BAND ABOUT 1100 KM 
WIDE WITH A RESOLUTION CF ABOUT IS KM AT NADIR TC ABOUT 24 TO Z7 KM AT THE 
EDGES. THE RADIOMETER WAS CAPABLE OF MEASURING RAOIATICN TEMPERATURES WITHIN 
0,5 TO O.c OEG FCR TEMPERA 7URES OF 293 TC 29B DEG K ANO 1.5 TO 2 OEG FOR 
TEMPERATURES AROUND 223 DEG K. THE VIDEO SIGNALS WERE AMPLIFIED AND SENT 
EITHER TO THE SATELLITE MEMORY UNIT FOR LATER TRANSMISSICN OR TO THE RADIO 
TELEMETRY UNIT FCR DIRECT T R Af< S M I S S I CM TC EARTH DEFENDING ON WHETHER THE 
SATELLITE WAS BEYOND OR WITHIN THE ZCNE CF RADIO CCMMUN I C AT I ON WITH A GROUND 
RECEIVING STATION, RESPECTIVELY. THE GRCUND RECEIVERS RECORDED THE 
TRANSMITTED DATA IN DIGITAL FORM C.N MAGNETIC TAPE ANO SIMULTANEOUSLY ON 
eO-MIM PHOTOGRAPHIC FILM IN THE FORM CF A BRIGHTNESS IMAGE OF THE THERMAL 
RELIEF OF THE EA R TH-AT MO SPHERE SYSTEM. THE DATA CN MAGNETIC TAPE WERE 
PROCESSED BY COMPUTERS AT THE H YD ROMET E CH CLOG I CAL CENTER AND WERE USED TO 
PRODUCE A DIGITAL MAP OF THE EQUIVALENT RADIATION TEMPERATURE FIELD WITH A 
SUPERPOSED GEOGRAPHIC GRID. THE PHCTCGRAFHIC FILM WAS DEVELOPED AND 

processed into an ir picture also with a superfqsec geio. the pictures were 

ARCHIVED AT THE HYRCME TEORQLCG I C AL CENTER. SCME CF THESE PICTURES WERE 
TRANSMITTED TO VARIOUS FOREIGN ME TE ORO UO G I C A L CENTERS AS PART OF AN 
INTERNATIONAL METEOROLOGICAL DATA EXCHANGE PROGRAM. THE UNITED STATES 
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RLCe [VCO ThCSfc PICTURES AT THE KATIGNAt, E N V I fi C ^ M ENTA L SATELLITE SERV^-E 
(NESS). SUITLAND, MD.. VIA THE ’COLD LINE' FACSIWILE LINK WITH M3SCC1W. 
PICTURES WERE TRANSMITTED TC NESS FRCM LATE JULY 1971 UNTIL EARLY JANUARY 
l'J72. THESE IR PICTURES WERE KEPT AT NESS FOR 1 YR AND THEN, UNLESS OF 
UNUSUAL INTEREST, THEY WERE DISCARDED. IT IS BELIEVED THAT THE INSTRU'MENT 
WAS DEACTIVATED IN JANUARY 1S72. 


REFERENCES 

IR9, AMD aTA. 


EXPERIMENT NAME- ACTINQMETRIC INSTRUMENT 


N530C ID 71-0S9A-03 


EXPERIMENT PERSONNEL 

PI - SHS staff SOV. HYORCMFT. SERVICE MCSCDW, USSR 

OPERATING STATUS- INCPERABLE 

CATE LAST USABLE DATA RECORDED- 010072 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 9 ACTINCMETRIC INSTRUMENT MEASURED (1) the CJTOOING 
L(JNGWAVE RADIATION (3 TO 30 MICRCNS) FRCH THE EART H- AT MOSPHERE SYSTEM. (2) 
THE OUTGOING NEAR LV, VISIBLE, AND NEAR IR SCLAR RAOIATICN (0.3 TO 3 
MICRONS) REFLECTED AND 8 AC X ECA T TERED BY THE E ARTH- AT MOSPHERE SYSTEM, AND (3) 
THE EFFECTIVE RADIATION TEMPFRATURE GF THE EARTH'S SURFACE AND CLOUD TOPS {a 
Tu 12 MICRONS) FCR OPCRATICNAL LSE SY THE SOVIET H YD K C MET E OR OL OG I C AL 
SERVICE. THE INSTRUMENTATI CN CONSISTED OF FOUR RADIOMFTERS -- A PAIR OF 
SCANNI'IG. NARROW-ANGLE. TWO-CHANNEL RADICMETERS, AND A PAIR OF NONSCANNING. 
WIDE-ANGLE. TWO-CHANNEL RADICMETERS. THE NARROW-ANGLE (4 BY S DEG FIELD OF 
VIEW) RADIOMETERS MEASURED RADIATION IN ALL THREE SPECTRAL BANDS, WHILE THE 
wide-angle 1136 TC 14C DEG FIELD OF VIEW) RADICMETERS OPERATED ONLY IN THE 
0.3- TO 3- AND 3- TO 30-MlCRCN BANDS. IN THE NARROW-ANGLE RADIOMETER. THE 
0.3- To 3-MICNON BAND WAS MEASURED IN ONE CHANNEL AND THE 3- TO 12- AND 3- 

t:i 30-micron BANDS were c^rbined in the second channel, in the second 

CHANNEL. THE TWO BANDS WERE SEPARATED BY THE EXCHANGE OF CORRESPONDING 
FILTERS AS THE RADICMETFR SCANNED IN ALTERNATE DIRECTICNS. THE EARTH 
RADIATID’I EHTERED THE NARROW-ANGLE RADICMETFR THROUGH A CYLINDRICAL FAIRING 
{KRS-S CRYSTAL) AND FELL ONTO A CONICAL SCANNING MIRRCH. THE RADIATION WAS 

reflected from the mirror ihrough a three-loeed rotating mirror chopper that 

MODULATED THE RAOIATICN FLUX AT A FREQUENCY OF BO HZ, THE CHOPPER 
alternately REFLECTED EARTH RADIATION AND SPACE RADIATION. WHICH ENTERED 
THROUGH A SEPARATE KRS-S CRYSTAL WINDOW, CNTQ CNE CF THREE OPENINGS IN A 
COLOR FILTER WHEEL — ONE FILTER FCR EACH SPECTRAL BAND. THE PARTICULAR 
SPECTRAL BAND THAT WAS PASSED THROUGH THEN FELL CN AN CFF-AX13 PARABOLIC 
MIRROR THAT FOCUSED THE RADIATICN FLUX CNTC A DOLCMETRIC RECEIVER. PERIODIC 
CALIBRATION WAS WADE WHEN THE SCANNING MIRROR MOVED TC A RO-rDEG ANGLE FR 'M 
NADIR WITH SIMULTANEOUS TURNING CN AND VIEWING OF A SILICON STANDARD LAMP. 
THE 0.3- TO 3-MICRON CHANNEL DID NOT USE THE TWO-BEAM SYSTEM OR FILTER 
SWITCHING. THE OUTPUT FROM THE MODULATED FLOW OF RADIATICN ON THE BCLOMETER 
WAS AMPLIFIED, RECTIFIED, FILTERED. AND FED INTO THE RADIO TELEMETRY SYSTEM 
OVER EIGHT CHANNELS. THE WIDt-ANGLE RADICMETERS HAD ICENTiCAL OPTICAL 
SYSTEMS FOR BOTH CHANNELS. THE EARTH RADIATICN ENTERED THE RADIOMETER 
THROUGH A HEMISPHERICAL SHELL CCMPOSED OF QUARTZ OR KRS-S CRYSTAL WITH A 
COATING THAT DETERMINED THE PASSBANO. THE RADIATION WAS THEN MODULATED WITH 
A FREQUENCY OF 6A HZ AND FELL ON A BCLCMETFIC RECEIVER. AS IN THE 
NARROW-ANGLE RADIOMETERS, THE BCLCMETCR OUTPUT WAS PROCESSED AND FED INTO 

The radio telemetry system, the wide-angle radiometer was standardized 

SIMULTANEOUSLY WITH THE NARROW-ANGLE RACICMETER BY INPUTTING A STANDARD 
64-HZ CALIBRATING FREQUENCY INTO THE A MPL I FI C ATI CN CIRCUIT. THE RELATIVE RMS 
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MEASURING ERROR FOR BOTH TVPES CF RAOICMETERS WAS ABCUT 0.5 PERCENT. TO 
PROVIDE A BACKUP C APAO I L. I T Y . QNF WIOE-AKGLE AND CNE NARROW-ANGLE RADIOMETER 
WERE HELD IN RESERVE AND CCULD HAVE fiEEN ACTIVATED ON CCMMANO FROM THE 
GROUND. THE ORIENTATION OF THE METEOR D SATELLITE INSURED THAT THE PRIMARY 
OPTICAL AXES OF THE RADIOMETERS WERE ORIENTED VERTICALLY DOWN TOWARD NADIR. 
THE SURVEY UF THE EARTH'S SURFACE BY BOTH RAOICMETERS WAS CARRIED OUT 3Y THE 
MOTION OF THE SATELLITE RELATIVE TO THE EARTH. IN AOOITICN, THE NARROW-ANGLE 
RACin'IETER SCANNED 66 OEG TC EITHER SIDE OF NADIR IN A PLANE NORMAL TO THE 
OROITAL PLANE OY POCKING THE SCANNING MI RRCH ABOUT THE OPTICAL AXIS. THE 
RADIOMETERS COVERED A STRIP AOOLT 2500 KM wT OE CN THE EARTH'S SURFACE AND 
HAD A GROUND RESOLOTICN OF EO KM AT NADIR. THE DATA WERE REDUCED AT THE 
GROUND STATIONS AND WERE TRANSMITTED TO THE H YDRC MET E CR OLQG I CAL CENTER IN 
MOSCOW, WHERE THEY WERE RECORDED IN DIGITAL FCRM ON MAGNETIC TAPE AND WERE 
USED TO PRCDUCE VARIOUS ANALYSIS PRODUCTS SUCH AS EARTH-AT MGSPHERE ALBEDO 
CHARTS AND RADIATION TF.MPERATURE MAPS, THE DATA WERE ARCHIVED AT TFE 
HYDROMETEOROLOGICAL CENTER. IT IS BELIEVED THAT THE ACTINOMETRIC INSTRUMENT 
terminated opera HONS in JANUARY 1972. 

REFERENCES 

199 . 


EXPERIMENT NAME- ATMOSPHERIC THERMAL SOUNDER 


N5SDC ID 71-0S9A-04 


EXPERIMENT PERSONNEL 

PI - SHS STAFF SOV. HYDRCMET, SERVICE MC5CCW, USSR 

OPERATING STATUS- INCPERABLE 

CATE LAST USABLE DATA RECORDED- 010C72 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 9 ATMOSPHERIC TEMPERATURE SCUNDER WAS AN OPERATIONAL 
EXPERIMENT DESIGNED To OBTAIN VERTICAL PRCFI LES CF TEMPERATURE AND 
ATMOSPHERIC HUMIDITY BY INDIRECT MEANS UNDER A VARIETY OF CLQUDCOVER 
CONDITIONS. THE INSTRUMENTATION CONSISTED OF A MEDIUM-RESOLUTION DIFFRACTION 
SPECTROMETER THAT SCANNED CCNTINUOUSLY OVER A 29-5EC CESERVING CYCLE IN THE 
10.5- TO IS-MICRCN HAND. THE RESCLVING PCWER OF THE SFECTROMETES IN TFIS 
SPECTRAL RANGE WAS WITHIN 4 TO 5 M I L LI M I CR C N S . FRGM AN AVERAGE' SATELLITE 
Al.TIrUDE OF ABOUT 625 KM, THE INSTRUMENT'S FIELD OF VIEW COVERED A S3- HY 
13-KM AREA ON TH F EARTH'S SURFACE WITH THE L C NG SIDE ORIENTED PARALLEL TO 
THE SArCLLITE TRAJECTORY. THE DATA WERE STORED CN e'uAfiO the spacecraft UNTIL 
A GROUND ACOUISITION STATION CAME WITHIN COMMON I C ATI C N RANGE. THE CATA WERE 
THEN RELAYED TO THE GROUND STATION. REOUCEC AND PRCCESSED, AND TRANSMITTED 
DIRECTLY TO THE SOVIET H VDB C ME T E OR CL DG I C AL CENTER IN MOSCOW, WHERE THEY WERE 
ANALV2ED. TEMPERATURE PROFILES WERE CONSTRUCTED FROM TFE SPECTRAL PADIATIUN 
CATA BY MEANS OF MATHEMATICAL INVERSION TECHNIQUES FOR CLEAR AND OVERCAST 
CLOUOCOVER CONDITIONS. THE AVERAGE ERROR F CR ThESE PROFILES WAS 2 TO 4 DEG 
K, TEMPERATURE PROFILES WERE ALSO CONSTRUCTED FOR PARTLY CLOUDY CONDITIONS 
AND. WHILE tJOT AS ACCURATE AS TFE CLEAR AND CVERCAST RESULTS. PROVED 
PROMISING. ATMOSPHERIC HUMIDITY PROFILES WERE STATISTICALLY OF.RIVED USING 
MEASUREMENTS OF THE OUTGOING RADIATICN IN THE IS-MlCRCN LAND. IT IS BELIEVED 
THAT THE EXPERIMENT TERMINATFO CPERATICNS IN JANUARY 1972. 

REFERENCES 

704 . 
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SPACECRAFT COMMON NA M£- METEOR 10 N3S DC !D 7 1-1S;0A 

ALTERNATE NAMES- METEORA 10 

CRBITAL INFORMATION 

ClReiT TYPE- GEOCENTRIC 
EPOCH DATE- 12/3 C/71 
APOGEE- aaO.OOO KM ALT 
PERIGEE- SCO. 000 KM ALT 
PERIOD- 102.7 MIN 
inclination- El. 2 DEG 

SPACECRAFT PERSONNEL 
PM - UNKNOWN 

P5 - UNKNOWN 

SPACECRAFT QR I EF DESCRIPTION 

METEOR 10 WAS THE TENTH FLLLY OPERATIONAL RUSSIAN METEOROLOGICAL 
SATELLITE AND THE NINETEENTH ME TECROLDGl C AL SATELLITE LAUNCHED ERCM THE 
PLESETSK SITE. THE SATELLITE WAS PLACED IN A NEAR-CIRCULAR, NEAR^POLAR 
PRGGRADE ORBIT TC PROVIDE NEAR-GLOBAL CBSERVATIONS OF THE EARTH'S WEATHER 
SYSTEMS. CLOUD COVER. ICE AND SNOW FIELDS. VERTICAL PROFILES OF TEMPERATURE 
AND MOISTURE, AND REFLECTED AND EMITTED RADIATION FRCM THE DAYSIDE AND 
NIGHTStOE OF THE 6 AR TH- A TMC SPHF RE SYSTEM FOR OPERATI ONAE USE BY THE SOVIET 
HYOROMETETRCLCGI CAE SERVICE. THIS WAS THE SECCNO SATELLITE OF THE METEOR 
SERIES TO BE PLACED IN A HIGH ORBIT — ABOUT 240 KM HIGHER THAN MOST OTHER 
METEOR LAUNCHES. OTHER HIGH-ORBIT FLIGHTS WERE MADE BY METEOR 5. 11. AND 12., 

METEOR 10 WAS EDLlPPED WITH TWO VIDICON CAMERAS AND APT CAMERAlSl FOR 
CAYS lOE PHOTOGRAPHY. A SCANNING H I GH -R E SC LUT I C N IR RADIOMETER WITH APT 
CAPABILITY FOR DAYSIDE AND MGHTSIDE PHCTOGHAPHY, AN ACTINCMETRIC INSTRUMENT 
FOR MEASURING the EARTH'S RADIATION FIELD IN THE VISIBLE AND INFRARED 
REGIONS, AND A M FD I UM-RE SOL LTI C N SCANNING D1 FFRACT ION SPECTROMETER FOR 
DETERMINING INOlHECTLY THE VERTICAL HR OF I LES CK ATMOSPHERIC TEMPERAIUKE AND 
HUMIDITY. THE SATELLITE WAS IN THE FORM OF A CYLI'IOER 5 M LONG AND l.S M p.j 
DIAMETER WITH TWC LARGE SOLAR PANELS ATTACHED TO THE SIDES, THE SOLAR PANELS 
WERE AUTOMATICALLY ORIENTED TOWARD THE SON TC PRCVIOE THE SPACECRAFT WITH 
THE MAXIMUM AMOUNT OF SOLAR POWER. METEOR 10 WAS ORIENTED TOWARD THE EARTH 
BY A GRAVITY-GRADIENT TRIAXIAL STABIL12ATICN SYSTEM CCNSISTING OF FLYWHEELS 
WHOSE KINLTiC ENERGY WAS DAMPENED BY THE USE CF CCNTRCLLED ELECTROMAGNETS ON 
BOARD THAT INTERACTED WITH THE MAGNETIC FIELD CF THE E#PTH. THE INSTRUMENTS 
WERE HOUSED IN THE BASE OF THE SATELLITE, WHICH POINTED TOWARD THE EARTH, 
WHILE THE SOLAR SENSORS WERE MOUNTED IN THE TCP SECTICN. THE OPERATIONAL 
•METEOR* WEATHER SATELLITE SYSTEM IDEALLY CONSISTS OF AT LEAST TWO 
SATELLITES SPACED AT RO-OEG INTERVALS IN LATITUDE SO AS TG OBSERVE A GIVEN 
AREA OF THE EARTE EVERY 6 HR. THIS ALLOWS THE MONITORING OF THE FORMATION. 
DEVELOPMENT, AND MOVEMENT OF MAJOR WEATHER SYSTEMS. WHEN WITHIN 
COMMUNICATION RANGE, THE DATA ACQUIRED BY METEOR 10 WERE TRANSMITTED 
DIRECTLY TO THE GROUND RECEIVING CENTERS IN MCSCCW, NOVOSIBIRSK, AND 
VLADIVOSTOK OR TO APT-EOUIPPED STATIONS WITHIN THE U.S.S.R. OVER REGIONS 
BEYOND COMMUNICATION RANGE, METECR 10 RECORDED THE TV AND IR PICTURES, 
SPECTROMETER DATA, AND ACTINCMETRIC DATA AND STORED TEEM ON BOARD UNTIL THE 
SATELLITE PASSED OVER THE RECEIVING CENTERS. THE MET ECF OLOGI CAL DATA 
RECEIVED AT THESE CENTERS WERE PROCESSED, REDUCED. AND SENT TO THE 
HY CROMETEOROLDGl CAL CENTER IN MCSCCW, WHERE THEY WERE ANALYZED AND USED TO 
PREPARE VARIOUS FORECAST AND ANALYSIS PRODUCTS. SOME CF THE TV AND IR 
PICTURES AND ANALYZED ACTINCMETRIC DATA WERE THEN DISTRIBUTED TO VARIOUS 


SOV. HYDRCMET, SERVICE MOSCOW, USSR 
SC V. HYOROMET. SERVICE MOSCOW, USSR 


OTHER INFORMATION 

SPACECRAFT WT- 1440, KG 

LAUNCH DATE- 12/2y/71 
OPERATING STATUS- INOPERABLE 
DATE LAST USABLE 

DATA RECORDED- 060072 
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MeTEOROLUG IC AL CENTERS AROU^E> THE HDKLD. SCME CF THESE CATA WERE TRANSMITTCf) 
FROM MDSCTW TE TEE NATIONAL EN V I R CNMEN TAL SATELLITE SERVICE ( N ESS I * IT IS 
BELIEVED THAT METEOR IC WAS DEACTIVATED IR JUNE 19 72 , AS INDICATED BY THE 
TERMINATION OF DATA BEING TRANSMITTED TO NESS. 

REFERENCES 

I2A, 22A, AND 635, 


EXPERIMENT NAME- DUAL VIOICCN CAMERAS NSSOC ID 71-12DA-01 


EXPERIMENT PERSONNEL 

PI - SHS STAFF SOV. HYDRCMET. SERVICE MCSCDIK, USSR 

operating status- INCPERABLE 

CATE LAST USABLE DATA RECORDED- 06OC72 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 10 DUAL VIDICCS CAMERA SYSTEM PP3VI DEC DAYTIME PICTURES OF 
THE EARTH'S CLOUOCOVcR O 1 S TR 10 U T I ON , LOCAL STCRMS. AND NEAR-GLOBAL WEATHER 
SYSTEMS FOR OPERATIONAL USE BY THE SOVIET HY DRCWET EQ PCLCG I C AL SERVICE. THE 
INSTRUMEN TAT ir N CONSISTED CF TWC IDENTICAL VIOICCN CAMERAS THAT WERE MOUNTEI) 
IN THE SATELLITE BASE AND WERE DIRECTED TCWARD THE EARTH. METEOR 10 HAD 
SLIGHTLY MQDIFiet EQUIPMENT WITH A VISICR BANDWIDTH 50 PERCENT GREATER THAN 
the lower orbiting SATELLITES OF THE METEOR SERIES. EACH CAMERA VIEWED A 
750- av 750-KM AREA — ONE TO THE LEFT AND THE CTHER TO the right of NADIR 
— WITH A RESOLUTION OF 1.25 KM AT NADIR FROM A SATELLITE ALTITUDE OF ABOUT 
870 KM. THE CAMERAS TOOK A ON£-FRAME IMAGE TF THE EARTH'S CLOUD COVER WITH 
SLIGHT OVERLAPPING OF SUCCESSIVE FRAMES TO PROVIDE CONTINUOUS COVERAGE. TF.E 
CAMERAS SWITCHED ON AUTOMATICALLY ANY TIME THE SUN WAS MORE THAN 5 DEG ABOVE 
THE HORIZON. BECAUSE THE EARTH ILLUMINATICN VARIED SO MUCH, AUTOMATIC 
SENSORS ADJUSTED THE CAMERA APERTURES TO PRODUCE HIGH-CUALITY PICTURES UNDER 
A VARIETY OF ILLLMINATION CCNOITICNS. THE IMAGE FORMED BY EACH VIDICON TUOE 
EITHER WAS TRANSMITTED DIRECTLY TO THE GRCUNO IF THE SATELLITE WAS IN RADIO 
CONTACT WITH one of THE GRCUNO STATIONS CR WAS PECCROFC CN MAGNETIC TAPE FOR 
LATER transmission IF THE SATELLITE WAS BF-YUNO THE 2DNE OF RADIO 
COMMUNICATION. T FE TV IMAGES RECEIVED BY THESE GROUND STATIONS WERE 
PROCESSED AND TRANSMITTED TO THE H YO RP ME TEOR CL CG IC AL CENTER IN MOSCOW WHERE 
THEY WERE ANALYZED AND USED IN VARIOUS FORECAST AND ANALYSIS PRODUCTS. THE 
PICTURES WERE ARCHIVED AT THE H YDROMET ECfiOLDG ICAL CENTER. ALTHOUGH THE 
METEOR 10 CAMERAS HAD ABOUT FOUR TIMES THE RESOLUTION AT NADIR OF THOSE 
CARRIED ON THE ESSA SATELLITES, THEY COULD NCT PROVIDE CCNTINJOUS 
□VERLAPF'ING GLOBAL COVERAGE AS DO THE ESSA CAMERAS OWING TO THE LOWER ORBIT 
OF TFF METEOR 10 SATELLITE (870 KM COMPARED TO 1400 KM), THUS. TO CLJ3E THE 
GAPS IN COVERAGE. AT LEAST TWO METEOR SATELLITES WERE REQUIRED IN THE 
WEATHER SATELLITE SYSTEM. IN ADDITION. CLOUDCCVEfi MOSAICS WERE PRODUCED FROM. 
10 OR MORE INDIVIDUAL CLO UDCC VE R ' PIC TU H E S AT THE HYOR C METE BROlOG 1 C /"L CENTER 
TO PROVIDE A MORE COMPREHENSIVE VIEW OF NEAR-GLOBAL WEATHER SYSTEMS. SOME OF 
THE INDIVIDUAL PICTURES AND THE CLOUD MOSAICS WERE T R AN.5 MI T T ED' T O VARIOUS 
FOREIGN METEOROLOGICAL CENTERS AS PART OF AN INTERNATIONAL MET EBROLOG ICAL 
DATA EXCHANGE PROGRAM. THE LM TED STATES RECEIVED THESE PICTURES AT THE 
NATIONAL ENVIRONMENTAL SATELLITE SERVICE (NESSI IN SUITLAND, MARYLANO. VIA 
THE 'COLD LINE' FACSIMILE LINK WITH MOSCOW. THESE PICTURES WERE KEPT AT NESS 
FOR 1 YR AND THEN, UNLESS OF UNLSUAL INTEREST, WERE DISCARDED, THE SYSTEM 
HAD A SCAN RATE CF TWO LINES PER SEC CN D , CR HALF THE ESS # RATE, AND SCANNED 
FROM RIGHT TO LEFT INSTEAD CF LEFT TO RIGHT. THE F.XPEBIMENT WAS PRCEAHLY 
DEACTIVATED IN J LNE IS72, AS INDICATED BY THE TERMINATICN OF DATA 
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TH ANSM IbSIOhJS Tr NESS. 
EFFfcRENCtS 

199. 


EXPERIMENT NAME- SCANNING HR [ R 


NSSOC ID 71-J20A-02 


experiment personnel 

PX - SHS staff SD\. HVCPCMET. SERVICE MCSCCV*. USSR 

OPERATING STATUS- INCPERABLE 

DATE LAST USABLE DATA RECOHOED- 060 C72 

EXPERIMENT apiEF DESCRIPTION 

THE METEOR 10 H I GH-HE SGLU 1 I C N SCANNING IR RACICMETER MADE OPERATIONAL 
MEASUREMENTS OF CLOUD D I STR I PUT I CN AND SNCW AND ICE COVER ON THE CAYSiCF AND 
NICHISIDE OF THE EARTH. THE RADICMETER MEASURED THE OUTGOING RADIATION FROM 
THE EAR TH- A TMO SPHERE SYSTEM IN THE O- TO 12-MICRCN ATMCSPHERIC WlNCO«. 
MEASUREMENTS MADE IN THIS SPECTRAL REGION PERMITTED BRIGHTNESS PATTERNS OF 
THE THERMAL RELIEF TO 3E CCNSTRLCTED AND EQUIVALENT RADIATION TEMPERATURES 
OF THE EARTH'S SERFAGE AND CLOLD TO cE DETERMINED. THE INSTRUMENT WAS A 
NARROW-ANGLE SCANNING RADICMETER WITH AN INSTANTANEOUS VIEWING ANGLE OF 1.5 
BY 1.5 DEG. IT WAS MOUNTED IK THE BAS OF THE SATELLITE IN A SEALED 
INSTRUMENT COMPARTMENT WITH ITS OPTICAL AXIS DIRECTED ALONG THE LOCAL 
VERTICAL AND TOWARD NADIR. THE RADIOMETER MEASURED THE INTENSITY OF THE 
OUTGOING RADIATICN BY COMPARING THE EARTH'S RADIATION FLUX WITH THE 
RACIATION FLUX FROM SPACE. EACH TYPE OF RADIATICN ENTERED THE RADICMETER 
THROUGH SEPARATE WINDOWS, WHICH WERE ORIENTED IN MUTUALLY PERPENDICULAR 
DIRECT I?NS. THE RADIATICN FROM THE E AR TH- ATM CSPHER E SYSTEM FELL ON A PLANE 
SCANNING MIRROR THAT WAS MDLNTEC AT AN ANGLE CF 45 DEG TO THE SATELLITE 
VELOCITY VECTOR AND SCANNED IHRCUGH AN ANGLE OF PLUS CR MINUS 51 DEG FROM 
NACIR. the RADIATION WAS REFLECTED FROM THE SCANNING MIRROR THROUGH A 
STATIONARY MODULATING DISK AND FILTER WINDOW CNTO A PAHAaOLIC MIRWCR. WHICH 
FOCUSED THE PARALLEL BEAM THROUGH A MOVABLE MODULATING DISK ONTO A 
THERMISTOR BOLOMETER. THE STATICNARY AND WCVAOLE MCOULATING DISKS PROVIDED 
THE CHANNEL SWITCHING, SENDING FIRST THE E AR TH-AT M CS PH ERE RADIATION AND THEN 
THE SPACE RADIATION TO THE PARABOLIC MIRRCR AND FINALLY TO THE BULCMETER. 

THE BOLOMETER CONVERTED THE RADIANT FLUX I NT C VARIABLE ELECTRIC VOLTAGES (0 
TO 6 V) WHOSE FREQUENCY WAS EQUAL To THE MCDULATCR FREQUENCY AND WHOSE 
MAGNITUDES wERE PROPORTIONAL TO THE DIFFERENCES IN THE RADIANT FLUX 
INTENSITIES BETWEEN EARTH AND SPACE DEVELOPED AT THE ECL'METER OUTPUT. 

DURING THE MOVEMENT OF THE SCANNING MIRRCR THROUGH A ECUS OH MINUS 40-0EG 
SECTOR, LINE SCANNING (40 UINES/MIN) OF THE TARGET AREA WAS ACCOMPLISHED IN 
A PLANE NORMAL TC THE ORBITAL PLANE USING A FORWARD AND OACK PATH, WHILE 
SCANNING ALONG THE FLIGHT PATtI WAS PROVIDED BY THE RELATIVE MOTION OF THE 
SATELLITE WUTH RESPECT TO THE EARTH. IN EACH SCAN, WITH THE INDICATED 
VIEWING AND SCANNING ANGLES FROM THE SATELLITE'S ORBITAL ALTITUDE, THE 
RADIOMETER RECORDED THE MEAN RADIATION INTENSITIES FRCM A BAND ABOUT I65Q KM 
WIDE WITH A RESOLUTION OF ABOUT 15 KM AT NADIR TC AOQUT 24 TO 27 KM AT THE 
EDGES. THE RADIOMETFR WAS CAPABLE OF MEASURING RADIATICN TEMPERATURES WITHIN 
0.5 TO 0.6 OEG FOR TFMPERATLRES OF 293 TC 299 DEG K AND J.5 TO 2 DEG FOR 
TEMPERATURES ARDLND 223 DEG K. THE VIDEO SIGNALS WERE AMPLIFIED AND SENT 
either to THE SATELLITE MEMORY LNI T FOR LATE'fl TRANSMISSION OR TO T FE RADIO 
TELEMETRY UNIT FCR DIRECT TRANSMISSION TC EARTH DEFENDING ON WHETHER THE 
SATELLITE WAS BEYOND OR WITHIN THE ZCNE CF RADIO COMMUNICATION WITH A GROUND 
RECEIVING STATION OR AN APT-EQUIPPED STATION WITHIN T FE U.S.3.R., 
RESPECTIVELY. THE GROUND RECEIVERS RECORDED THE TRANSMITTED DATA IN DIGITAL 
FORM ON MAGNETIC TAPE AND SIMULTANEOUSLY CN BO-MM FHQTCGRAPHIC FILM IN THE 
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FORM OF A BRIGHTNESS IMAGE OF THE THERMAL RELIEF OF THE E ART H- ATMOSPHERE 
SYSTEM. THE DATA ON MAGNETIC TAPE WERE PPCCESSEO OV CCMPUTERS AT THE 
HYCRDMETEORQLQGl CAL CENTER AND WERE LSED TC FRCDUCE A DIGITAL MAP OF THE 
EOUIVALENT RADIATION TEMPEBATURE FIELD WITH A SUPERPOSED GEOGRAPHIC GRID. 
THE PHOTOGRAPHIC FILM WAS DEVELCPEO AND PROCESSED INTC AN IR PICTURE ALSU 
WITH A SUPERPOSED GRID. THE PICTURES WERE ARCHIVED AT THE 

hydrometeoroldgical center, some of these pictures were transmitted to 
various foreign meteorological centers as part of an international 

METEOROLOGICAL DATA EXCHANGE PROGRAM. THE UNITED STATES RECEIVED THESE 
PICTURES AT THE NATIONAL ENVIRONMENTAL SATELLITE SERVICE ( NESS » , SUITLAND. 
MD., VIA THE ‘COLO LINE' FACSIMILE LINK WITH MOSCOW. THESE IR PICTURES ARE 
KEPT AT NESS FOR I YR AND THEN. UNLESS OF UNUSUAL INTEREST, THEY ARE 
DISCARDED. THE EXPERIMENT WAS PROBABLY DEACTIVATED IN JUNE 1973. AS 
INDICATED BY THE TERMINATION OF DATA T R A N SM| SS I C NS TO NESS. 

REFERENCES 

199, AND 874. 


EXPERIMENT NAME- ACTINOMETRIC INSTRUMENT NSSDC ID 71-120A-03 


EXPERIMENT PERSONNEL 

PI - SHS STAFF SOV. HYDRCMET. SERVICE MOSCOW , USSR 

OPERATING STATUS- INOPERABLE 

CATE LAST USABLE DATA RECORDED- 060C72 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 10 ACTINCMETRIC INSTRUMENT MEASURED (1> THE OUTGOING 
LONGWAVE RADIATION (3 TO 30 MICPCNS) F fiC M THE E A RT H- AT MOSPHERE SYSTEM. 12) 
THE OUTGOING NEAR UV. VISIBLE, AND NEAR IR SCLAR RADIATICN (0.3 TO 3 
MICRONS) REFLECTED AND HAC K SCAT TEREO BY THE E A RT H- AT MOSPHERE SYSTEM, AND (3) 
THE EFFECTIVE RADIATION TEMPERATURE 0= THE EARTH'S SURFACE AND CLOUD TOPS (8 
TO 12 MICRONS) FOR OPERATIONAL L SE BY THE SOVIET H YD R C METEORCL OG I C AL 

SERVICE. THE I NS 7RUMENTA T I C N CONSISTED OF FOUR RADIOMETERS A PAIR OF 

SCANNING. NARROW-ANCLE, TWO-CHANNEL RAOICMETERS, AND A PAIR OF NONSCANNING, 
WIDE-ANGLE. TWO-CHANNEL RAOICMETERS. THE NARBCW-ANGLE (4 BY 5 DEG FIELD OF 
VIEW) RADIOMETERS MEASURED RADIATION IN AL-L THREE SPECTRAL BANDS, WHILE THE 
WIDE-ANGLE 1136 TO 140 DEG FIELD OF VIEW) RAOICMETERS CPERATED ONLY IN THE 
0.3- TO 3- AND 3- TO 3D-MICFCN BANOS. IN THE NARROW-ANGLE RADIOMETER, THE 
0.3- TO 3-MICRON BAND WAS MEASURED IN ONE CHANNEL AND THE 8- TO 12- AND 3- 
TC 30-MICROfJ BANCS WERE COMBINED IN THE SECUND CHANNEL, IN THE SECOND 
CHANNEL, THE TWO BANDS WERE SEPARATED BY THE EXCHANGE CF CORRESPONDING 
FILTERS AS THE RADIOMETER SCANNED IN ALTERNATE DIRECTICNS. THE EARTH 
RADIATION ENTERFC THE NARROW-ANGLE R AD I C ME TE R THROUGH A CYLINDRICAL FAIRING 
(KRS-5 CRYSTAL) AND FELL ONTO A CONICAL SCANNING MIRROR. THE RADIATION WAS 
REFLECTED FROM THE MIRROR THROUGH A THREE-LOHED ROTATING MIRROR CHOPPER THAT 
MODULATED THE RACIATICN FLUX AT A FREQUENCY CF 80 HZ. THE CHOPPER 
ALTERNATELY REFLECTED EARTH RADIATION AND SPACE RACI AT ION, WHICH ENTERED 
THROUGH A SEPARATE KRS-5 CRYSTAL WINDOW, C NT C CNE CF THREE OPENINGS IN A 
COLOR FILTER WHEEL — ONE FILTER FOR EACH SPECTRAL BANC. THE PARTICULAR 
SPECTRAL BAND THAT WAS PASSED THROUGH THEN FELL CN AN CFF-AX IS PARABOLIC 
MIRROR THAT FOCUSED THE RADIATICN FLUX CNTO A SOLCMETFIC RECEIVER. PERIODIC 
CALIERATION WAS MADE WHEN THE SCANNING MIRROR MOVED TC A 90-0EG ANCLE FROM 
NADIR WITH SIMULTANEOUS TURNING CN AND VIEWING CF A SILICON STANDARD LAMP. 
THE C.3- TO 3-MI CRON CHANNEL DIO NOT USE THE TWO-3EAM SYSTEM OR FILTER 
SWITCHING. THE OUTPUT FROM THE MODULATED FLOW CF RADIATION CN THE BOLOMETER 
WAS AMPLIFIED. RECTIFIED. FILTERED. AND FED INTO THE RADIO TELEMETRY SYSTEM 
OVER EIGHT CHANNELS. THE WIDE-ANGLE RAOICMETERS HAD IDENTICAL OPTICAL 
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5Y5TEMS FOR SOTH CHANNELS* THF EARTH RADIATICN ENTERED THE RADIOMETER 
THROUGH A HEMISPHERICAL SHELL CCMPQSEO CF QUARTZ OR KBS-5 CRYSTAL WITH A 
COATING THAT determined THE PASS8AND. THE RACIATION WAS THEN MODULATED WITH 
A FREQUENCY OF 6A HZ AND FELL ON, A BCLCMETRIC RECEIVER* AS IN THE 
NARROW-ANGLE RADIOMETERS. THE BCLCWETER CUTPUT WAS PROCESSED AND FED INTO 
THE RADIO TELEMETRY SYSTEM. THE WIDE-ANGLE RAOICMETER WAS STANDARDIZED 
SIMULTANEOUSLY WITH THE NARRCW-ANGLE RADIOMETER EY INPUTTING A STANDARD 
64-HZ CALIBRATING FREQUENCY INTC THE A MPLl FI C AT I CN CIRCUIT. THE RELATIVE RMS 
MEASURING ERROR FOR BOTH TYPES CF BADICMETERS WAS ABOUT 0*5 PERCENT* TO 
PROVIDE A BACKUP CAPABILITY, ONE WIDE-ANGLE AND CNE NAPKQW-ANGLE RADIOMETER 
WERE MELD IN RESERVE AND COULD BE ACTIVATED CN COMMAND FROM THE GROUND. THE 
ORIENTATION OF TME METEOR 10 SATELLITE INSURED THAT TF.6 PRIMARY OPTICAL AXES 
OP radiometers were oriented VERTICALLY DOWN TCWABO NADIR. THE SURVEY OF 

THE EARTH'S SURFACE BY BOTH RAOICHETERS WAS CARRIED OUT BY THE MOTION OF THE 
SATELLITE relative TO THE EARTH. IN ADDITION , THE NARFCW-ANCLE RADIOMETER 
SCANNED 66 DEG TC EITHER SIDE OF NADIR IN A PLANE NORMAL TO THE DREITAL 
PLANE BY ROCKING THE SCANNING MIRROR A8CUT THE OPTICAL AXIS. THE RADIOMETERS 
COVERED A STRIP ABOUT 3500 KM WIDE ON THE ,EAETH'S SURFACE AND HAD A GROUND 
RESOLUTION OF 50 KM AT NADIR. THE DATA WERE REDUCED AT THE GROUND STATIONS 
AND WERE TRANSMITTED TO THE HYD PC ME TEO R QL QGI C AL CENTER IN MOSCOW. WHERE THEY 
WERE RECORDED IN DIGITAL FCRM ON MAGNETIC TAPE ANO WERE USED TO PRODUCE 
VARIOUS ANALYSIS PRODUCTS SUCH AS EA RTH-ATMOSPHEHE ALBEDO CHARTS AND 

RADIATION Temperature maps, the data were archived at the 

HYORCMETeoROLOGl CAL CENTER. THE EXPERIMENT WAS PROBABLY DEACTIVATED IN JUNE 
1972. AS INDICATED BY THE TERMINATION OF VIDEO AND IR DATA TRANSMISSIONS TO 
THE UNITED STATES VIA THE 'COLD LINE' FACSIMILE LINK WITH MOSCOW. 

REFERENCES 

199. 


EXPERIMENT NAME- ATMCSPHERIC THERMAL SOUNDER NSSDC ID 71-120A-04 


EXPERIMENT PERSONNEL 

PI - SHS STAFF SOV. HYDRCMET, SERVICE MOSCOW. USSR 

OPERATING STATUS- INOPERABLE 

DATE LAST USABLE DATA RECORDED- 060C72 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 10 ATMOSPHERIC TEMPERATURE SCUNOER WAS AN OPERATIONAL 
EXPERIMENT DESIGNED TO OBTAIN VERTICAL PROFILES CF TEMPERATURE ANO 
ATMOSPHERIC HUMIDITY BY INDIRECT MEANS UNDER A VARIETY OF CLOJOCOVEH 
CONDITIONS. THE INSTRUMEN T A T 1C N CONSISTED OF A MED lU M- HESOLUTI ON DIFFRACTION 
SPECTROMETER THAT SCANNED CONTINUOUSLY OVER A 20-SEC OBSERVING CYCLE IN THE 
10.5- TO IS-MICRCN BAND. THE RESCLVING PCWER OF THE SFECTHQMETER IN THIS 
SPECTRAL RANGE WAS WITHIN 4 TO 5 MI LLI MI CRCNS. FROM AN AVERAGE SATELLITE 
ALTITUDE OF ABOUT B70 KM. THE INSTRUMENT'S FIELD OF VIEW COVERED A 53- BY 
13-KM AREA ON THE EARTH'S SURFACE WITH THE LCNG SIDE ORIENTED PARALLEL TO 
THE SATELLITE TRAJECTORY. THE DATA WERE STORED ON BOARD THE SPACECRAFT UNTIL 
A GROUND ACQUISITION STATION CAME WITHIN COMMUNICATION RANGE. THE DATA WERE 
THEN RELAYED TO THE GROUND STATION. REDUCED ANO PRCCESSED. AND TRANSMITTED 
DIRECTLY TO THE SOVIET H YOROMETEORCLCG I C AL CENTER IN MC5C0W, WHERE THEY WERE 
ANALYZED. TEMPERATURE PROFILES WERE CONSTRUCTED FRCM THE SPECTRAL RADIATION 
DATA BY MEANS OF MATHEMATICAL INVERSION TECHNIQUES FOR CLEAR AND OVERCAST 
CLQUDCOVER CONDITIONS. THE AVERAGE ERROR FOR THESE PROFILES WAS 2 TO 4 DEG 
K. TEMPERATURE PROFILES WERE ALSO CONSTRUCTED FOR PARTLY CLOUDY CONDITIONS 
ANO. WHILE NOT AS ACCURATE AS THE CLEAR ANO OVERCAST RESULTS, PROVED 
PROMISING. ATMOSPHERIC HUMIDITY PROFILES WERE STATISTICALLY DERIVED USING 
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MeA3URt£MfcN7S OF THE OUTGOING RAOIATICN IN THE 15-MICRCN SAND. THE EXPERIMENT 
WAS PROBADLY DEACTIVATED IN JUNE 1972 AS INDICATED OY THE TEPVIINATICN OF IR 
ANC VIDEO DATA transmission; to THE UNITED STATES VIA THE 'COLO LINE" 
FACSIMILE LINN WITH MOSCOW. 

REFERENCES 

704. 




SPACECRAFT COMMON NA NE- METEOR 11 NSSDC IQ 72-022A 

alternate names- METFORA 11 

CRflITAL INFORMATION 

DROIT TYPE- GEOCENTRIC 
Epoch DATE- 04701/72 
APOGEE- <302. OCO KM ALT 
PERIGEE- 870.0CO KM ALT 
PERIOD- 102. fc MIN 
INCLINATION- 81.23 OFG 

SPACECRAFT PERSONNEL 
PM - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

METEOR 11 WAS THE ELEVENTH FULLY CFERATICNAL RUSSIAN METEOROLOGICAL 
SATELLITE AND THE TWENTIETH ME TE CRCLCG I C AL SATELLITE LAUNCHED FROM THE 
PLESETSK SITE. T hF. SATELLITE WAS PLACED IN A NEAR-CIRCULAR, NEAR-POLAR 
PROGRADE ORBIT TC PROVIDE NEAR-GLCBAL CBSERVATIONS OF THE EARTH'S WEATHER 
SYSTEMS. CLOUD COVER. ICE AND SNC» FIELDS. VERTICAL PRCFILES OF TEMPERATURE 
AND MOISTURE, ANC REFLECTED AND EMITTED RADIATION FRCM THE DAYSIDE AND 
NIGHTSIOE OP THE E AR TH- A TM C SPHE RE SYSTEM FOR CPERATICNAL USE BY THE SOVIET 
HYDROMETECRCLOGl CAL SERVICE. THIS WAS THE THIRD SATELLITE OF THE METEOR 
SERIES TO BE PLACED IN A HIGH ORBIT — ABCUT 240 KM HIGHER THAN THAT OF MOST 
OTHER METEOR LAUNCHES. OTHER HIGH-ORBIT FLIGHTS WERE MADE BY METEOR 5, 10. 

AND 12, meteor li WAS EQUIPPED WITH TWC VIDICCN CAMERAS AND APT CAMERAIS) 

FOR TAKING DAYSIDE PICTURES, A SCANNING H I GH -RES GLUT 1 C N IR RADIOMETER WITH 
APT CAPABILITY, FOR TAKING DAYSIDF AND NIGHTSIOE PICTURES, AN ACTINOMETRIC 
instrument FOR MAKING MEASUREMENTS OF THE EARTH’S RADIATION FIELD IN THE 
VISIBLE AND INFRARED REGIONS, AND A M= D I UM-RES GLUT I ON SCANNING DIFFRACTION 
SPECTROMETER FOR DETERMINING INDIRECTLY THE VERTICAL PROFILES OF ATMOSPHERIC 
TEMPERATURE AND HUMIDITY. THE SATELLITE WAS IN THE FCRM Op a CYLINDER 5 M 
LONG AND l.S M IN DIAMETER WITH TWC LARGE SOLAR PANELS ATTACHED To THE 
SIDES. THE SOLAR PANELS WERE. A l/lC MAT IC ALL Y ORIENTED TCWARD THE SUN SO AS TO 
PROVIDE THE SPACECRAFT WITH THE MAXIMUM ANCUNT CF SOLAR POWER. METEOR 11 WAS 
ORIENTED TOWARD THE EARTH BY A GR A VI TY -G R ADI E NT THIAXIAL STABILIZATION 
SYSTEM CONSISTING OF FLYWHEELS WHCSE KINETIC ENERGY WAS DAMPENED BY THE USE 
OF CDNTRnLLFD ELECTROMAGNETS ON BOARD THAT INTERACTED WITH THE MAGNETIC 
FIELD OF THE FARTH. THE INSTRUMENTS WERE HOUSED IN THE EASE OF THE 
SATELLITE, WHICH POINTED TCWARD THE EARTH. WHILE THE SCLAR SENSORS WERE 
MOUNTED IN the TCP SECTION. THE OPERATIONAL 'METEOR* WEATHER SATELLITE 
SYSTEM USUALLY CCNSISTS OF AT LEAST TWO SATELLITES SPACED AT 90-DEC 
INTERVALS IN LONGITUDE SO AS TO OBSERVE A GIVEN AREA CF THE EARTH EVERY 6 
HR. WHEN WITHIN CD MMUN I C A T I C N RANGE. THE DATA ACCUIREC WERE TRANSMITTED 


SOV, HYDRCMET. SERVICE MCSCOW. USSR 
SOV. HYCMOMET. SERVICE MCSCCW. USSR 


OTHER INFORMATION 

SPACECRAFT WT- 1440. KG 

LAUNCH CATE- 03/30772 
OFEEATING STATUS- NORMAL 
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DIRECTLY TO. THE GROUND RECEIVING CENTERS IN NOSCCW . NCVOSIBIRSK, OR 
VLADIVOSTOK OR TC APT-EQUIPPED STATICNS *ITHIN THE U.S.S.R. DURING PASSES 
OVER REGIONS BEVCNO COMMUN I C AT I C N RANGE, NETEOR II RECCROED THE TV AND IH 
PICTURES. SPECTRCMETER data, and ACTINCMETRIC data and stored THEM ON BOARD 
UNTIL The satellite passed cver cne cf the receiving centers, the 
meteorological data received at these centers were prccesseo, reduced, and 

SENT TO THE HYOR CMETEOHQLDGiCAL CENTER IN MOSCOW, WHERE THEY WERE ANALYZED 
AND USED KOR PREPARING VARIOUS FORECAST AND ANALYSIS PRODUCTS. SOME OF THE 
TV AMD IK PICTURES AND ANALYZED ACTINCMETRIC DATA WERE THEN DISTRIBUTED TO 
VARIOUS METLOROLCGICAL CENTERS AROUND THE WORLD. AS OF JULY 1973, THE 
SATELLITE WAS believed TO BE IN OPERATION. 

REFERENCES 

124, AND 6ZE. 


EXPERIMENT NAME- DUAL VIOICON CAMERAS NSSDC ID 72-O22A-0I 


EXPERIMENT PERSONNEL 

PI - SHS STAFF SOV. HYDRCMET, SERVICE MOSCOW, USSR 

OPERATING STATUS- NORMAL 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 11 DUAL VIOICON CAMERA SYSTEM PROVIDED DAYTIME PICTURES OF 
THE EARTH'S CLOUCCOVER DISTRIBUTION, LOCAL STORMS, AND NEAR-GLOBAL WEATHER 
SYSTEMS FOR OPERATIONAL USE BY THE SOVIET HY C RC MET EOfi CLOGI C AL SERVICE. THE 
INSTRUMENTATION CONSISTED OF TWC IDENTICAL VIDICCN CAMERAS THAT WERE MOUNTED 
IN THE satellite BASE AND WERE DIRECTED TOWARD THE EARTH. METEOR 11 HAD 
SLIGHTLY MODIFIED EQUIPMENT WITH A VISION BANDWIDTH SO PERCENT GREATER THAN 
THE LOWER ORBITING SATELLITES OF THE METECR SERIES. EACH CAMERA VIEWED A 

750- BY 750-KM AREA C.NE TP THE LEFT AND THE C TM ER TO THE RIGHT OF NADIR 

— WITH A RESOLUTION OF 1.2E KM AT NADIR FROM A SATELLITE ALTITUDE OF ABOUT 
090 KM. THE CAMERAS TOOK A ONE-FRAME IMAGE OF THE EARTH'S CLOUD COVER WITH 
SLIGHT OVERLAPPING OF SUCCESSIVE FRAMES TC PRCVIDE CONTINUOUS COVERAGE. THE 
CAMERAS SWITCHED ON AUTOMATICALLY ANY TIME THE SUN WAS MORE THAN 5 DEG ABOVE 
THE HORIZON. BECAUSE THE EARTH ILLUMINATION VARIED SC MUCH, AUTOMATIC 
SENSORS ADJUSTED THE CAMERA APERTURES TC PRODUCE HIGH-CUALITY PICTURES UNDER 
A VARIETY OF ILLUMINATION CONDITIONS. THE IMAGE FORMED OY EAQI VIOICON TUBE 
EITHER WAS TRANSMITTED DIRECTLY TO TFE GFOUNO IF THE SATELLITE WAS IN RADIO 
CONTACT WITH ONE OF THE GROUND STATICNS CR WITH AN APT-EQUIPPED STATION OR 
WAS RECORDED ON MAGNETIC TAPE FCR LATER TRANSMISSION IF THE SATELLITE WAS 
8EVOND THE ZONE CF RADIO CO MMUN 1 C A T I CN . THE TV IMAGES RECEIVED HY THESE 
GROUND STATIONS WERE PROCESSED AND TRANSMITTED TC THE HYDROMETEOROLOGICAL 
CENTER IN MC SCOW WHERE THEY WERE ANALYZED AND USED IN VARIOUS FORECAST AND 
ANALYSIS PRODUCTS. THE PICTURES WERE ARCHIVED AT THE HYDROMETEOROLOGICAL 
CENTER. ALTHOUGH THE METEOR 11 CAMERAS HAD ABCUT FOUR TIMES THE RESOLUTION 
AT NADIR OF THOSE CARRIED CN THE ESSA SATELLITES. THEY CIXJLD NOT PROVIDE 
CONTINUOUS nVERl APPING GLOBAL COVERAGE AS DO THE ESSA CAMERAS OWING TO THE 
LOWER ORBIT OF TFE METEOR II SATELLITE (890 KM CCMFARED TO 1400 KM). THUS, 

TO CLOSE The GAPE IN COVERAGE. AT LEAST TWO VETECR SATELLITES WERE REQUIRED 
IN THE WEATHER SATELLITE SYSTEM, IN AOOITICN. CLCUCCCVEH MOSAICS WERE 
PRODUCED FROM 10 OR MORE INOtVtCUAL CLOUDCCVER PICTURES AT THE 
HVCROMETETHOLCCI CAL CENTER TC PROVIDE A MORE CC M PREHENS I VE VIEW DF 
NEAR-GLOBAL WEATHER SYSTEMS. THE UNITED STATES NCRMALLY RECEIVES 3CME OF 
THESE PICTURES AT THE NATICNAL E NV I RCN MF. NT AL SATELUITE SERVICE ( NESS I IN 
SUITLAND. MARYLAND, VIA THE 'COLD LINE' FACSIMILE LINK WITH MOSCOW, HOWEVER. 
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AS OF JULY IS72* NO PICTURES HAVE BEEN TRANSWITTEO TC NESS. IF ANY PICTURES 
ARE TRANSMITTED, THEY MILL BE KEPT AT NESS FCR 1 YR AND THEN. UNLESS OF 
UNUSUAL INTEREST, THEY MILL BE DISCARDED. THE SYSTEM HAD A SCAN RATE OF TWO 
LINES PER SECOND, OR HALF THE E SSA RATE, AND SCANNED FROM RIGHT TO LEFT 
INSTEAD OF LEFT TO RIGHT. THE INSTRUMENT IS BELIEVED TC BE ACTIVE AS OF JULY 
1972 . 

REFERENCES 

199 . 


EXPERIMENT NAME- SCANNING HR I R 


NSSDC ID 72-O22A-02 


experiment PERSONNEL 

PI - SHS STAFF SOV. HVDRCMET. SERVICE MCSCCM , USSR 

OPERATING STATLS- NORMAL 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 11 HIGH-RESOLUTICN SCANNING IR RACICMETER MADE OPERATIONAL 
MEASUREMENTS OF CLOUD OISTRIBUTICN AND SNCM AND ICE CGVEH ON THE CAYSIDE AND 
NIGHT5IOE OF THE EARTH. THE RADIOMETER MEASURED THE OUTGOING RADIATION FROM 
THE EARTH- A TMO SP HERE SYSTEM IN THE 8- TO 12-MICRCN ATMOSPHERIC WINDOW. 
MEASUREMENTS MADE IN THIS SPECTRAL REGICN PERMITTED BRIGHTNESS PATTERNS JF 
THE THERMAL RELIEF TO BE CCNSTRLCTEO AND EOUIVALENT RADIATION TEMPERATURES 
OF THE EARTH'S SURFACE AND CLOUD TOPS TO BE DETERMINED. THE INSTRUMENT WAS A 
NARROW-ANGLE SCANNING RAOICMETEF WITH AN INSTANTANEOUS VIEWING ANGLE OF 1.5 
BY 1.5 DEG. IT WAS MOUNTED IN THE HA ^ OF THE SATELLITE IN A SEALED 
INSTRUMENT COMPARTMENT WITH ITS OPTICAL AXIS DIRECTED ALONG THE LOCAL 
VERTICAL AND TOWARD NADIR. THE RADIOMETER MEASURED THE INTENSITY OF THE 
OUTGOING RADIATION BY COMPARING THE EARTH'S RADIATION FLUX WITH THE 
RADIATION FLUX FROM SPACE. EACH TYPE OF RADIATICN ENTERED THE RADIOMETER 
THROUGH SEPARATE WINDOWS. WHICH WERE ORIENTED IN MUTUALLY PERPENDICULAR 

dihectidns. The radiation from the e ar th-atmcsphewe system fell on a plane 

SCANNING MIRROR THAT WAS MOUNTED AT AN ANGLE OF 45 DEG TO THE SATELLITE 
VELOCITY VECTOR AND SCANNED THRCLGH AN ANGLE OF PLUS CR MINUS 50 DEG FROM 
NAOIR. THE RADIATION WAS REFLECTED FROM THE SCANNING MIRROR THROUGH A 
STATIONARY MODULATING DISK AND FILTER WINDOW C NT C A PARABOLIC MIRROR, WHICH 
FOCUSED THE PARALLEL BEAM THROUGH A MOVABLE MODULATING DISK ONTO A 
THERMISTOR BOLOMETER, THE STATICNARV AND MCVABLE MODULATING DISKS PROVIDED 
THE CHANNEL SWITCHING, SENDING FIRST THE EARTH-ATMOSPHERE RADIATION AND THEN 
THE SPACE RADIATICN TO THE PARABOLIC MIRROR AND FINALLY TO THE BOLOMETER. 

THE BOLOMETER CCNVERTED THE RADIANT FLUX I NT C VARIABLE ELECTRIC VOLTAGES 10 
TO 6 V) WHOSE FREQUENCY WAS EQUAL TO THE MOOULATCR FREQUENCY AND WHOSE 
MAGNITUDES WERE PROPORTIONAL TO THE DIFFERENCES IN THE RADIANT FLUX 
INTENSITIES BETWEEN EARTH AND SPACE DEVELOPEC AT THE BCLCMETER OUTPUT. 

DURING THE MOVEMENT OF THE SCANNING MI RRCR THROUGH A PLUS OR MINUS 40-DEG 
SECTOR, LINE SCANNING 140 LINES/MIN) OF THE TARGET AREA WAS ACCOMPLISHED IN 
A PLANE NORMAL TC THE ORBITAL PLANE USING A FORWARD AND BACK PATH, WHILE 
SCANNING ALONG THE FLIGHT PATH WAS PROVIDED BY THE RELATIVE MOTION OF THE 
SATELLITE WITH RESPECT TO THE EARTH, IN EACH SCAN, WITH THE INDICATED 
VIEWING AND SCANNING ANGLES FRCM THE SATELLITE'S ORBITAL ALTITUDE. THE 
RADIOMETER RECORDED THE MEAN RADIATICN INTENSITIES FRCM A BAND ABOUT 1100 KM 
WIDE WITH A RESOLUTION OF ABOUT 15 KM AT NADIR TD ABOUT 24 TO 27 KM AT THE 
EDGES. THE RADIOMETER WAS CAPABLE DF MEASURING RADIATION TEMPERATURES WITHIN 
0.5 TUj 0.6 DEG FCR TEMPERATURES OF 2 93 TO 298 DEG K AND 1.5 TO 2 DEG FOR 
TEMPERATURES AROUND 223 OEG K. THE VIDEO SIGNALS WERE AMPLIFIED AND SENT 
EITHER TO THE SATELLITE MEMORY UNIT FOR LATER TRANSHISSIGN OR TO THE RADIO 
TELEMETRY UtJIT FCR DIRECT TRANEMIS5ICN TC EARTH DEPENDING ON WHETHER THE 
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SATELLITE ^AS BEYaNO OR UIITHIf4 THE ZONE CF RADIO C CM MUN I CAT I GN WITH A GROUND 
RECEIVING STATION OR TO APT-EQUIPPED STATIONS WITHIN THE U.S.S.R.* 
RESPECTIVELY. THE GROUND RECEIVERS RECORDED THE TRANSMITTED DATA IN DIGITAL 
FORM ON MAGNETIC TAPE AND SIMULTANEOUSLY CN 8Q-MM PHOTOGRAPHIC FILM IN THE 
FORM OF A BRIGHTNESS IMAGE OF THE THERMAL RELIEF OF THE EART H- AT MOSPHERE 
SYSTEM. THE DATA ON MAGNETIC TAPE WERE PROCESSED BY COMPUTERS AT THE 
HYDROMETEOROLOGICAL CENTER AND WERE -USED TO PRODUCE A DIGITAL MAP OF THE 
EQUIVALENT RADIATION TEMPERATURE FIELD WITH A SUPERPOSED GEOGRAPHIC GRID. 

THE PHOTOGRAPHIC FILM WAS OEVELCPED AND PROCESSED INTO AN IR PICTURE ALSO 
WITH A SUPERPOSEO GRID. THE PICTURES WERE ARCHIVED AT THE 
HYDRGMETEDROLTGI CAL CENTER. SOME OF THESE PICTURES WERE TRANSMITTED TO 
VARIOUS FOREIGN METEOROLOGICAL CENTERS AS PART OF AN INTERNATIONAL 
METEOROLOGICAL DATA EXCHANGE PROGRAM. THE UNITED STATES IS RECEIVING THESE 
PICTURES AT THE NATIONAL ENVIRONMENTAL SATELLITE SERVICE 0 NESS I . SUITLAND, 
MD.. VIA THE •COLD LINE* FACSIMILE LINK WITH MOSCOW. PICTURES HAVE BEEN 
TRANSMITTED TO NESS FROM EARLY APRIL 19T2 UNTIL THE PRESENT. THESE IR 
PICTURES ARE KEPT AT NESS FOR I YR AND THEN. UNLESS OF UNUSUAL INTEREST. 

THEY ARE DISCARDED. THE INSTRUMENT WAS BELIEVED TO BE ACTIVE, AS OF JULY 
1972 . 

REFERENCES 

199, AND 814. 


EXPERIMENT NAME- ACTINOMETRIC INSTRUMENT 


NSSDC 10 72-022A-03 


EXPERIMENT PERSONNEL 

PI _ SHS STAFF SOV. HYORCHET. SERVICE MCSCCW, USSR 

OPERATING STATUS- NORMAL 
EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 11 ACTINOMETRIC INSTRUMENT WAS DESIGNED TO MEASURE II) THE 
OUTGOING LONGWAVE RADIATION (3 TO 30 MlCfiCNS) FROM THE EARTH-ATMOSPHERE 
SYSTEM. (2) THE OUTGOING NEAR UV, VISIBLE. AND NEAR IB SCLAR RADIATION 10.3 
TO 3 MICRONS) REFLECTED AND BAC K SCAT TE RED BY THE E ART H-ATMOS PHERE SYSTEM, 

AND (3) THE EFFECTIVE RADIATION TEMPERATURE CF THE EARTH’S SURFACE AND CLOUO 
TOPS I 8 TO 12 MICRONS) FOR CFERATICNAL USE SY THE SOVIET HYDROMETEOROLOGICAL 

SERVICE. THE I NS TRUMENT ATI CH CONSISTED OF FOUR RADIOMETERS A PAIR CF 

SCANNING. NARROW-ANGLE, TWC-CHANNEL RADICMETEfiS AND A FAIR OF NONSCANNING, 
WIDE-ANGLE, TWO-CHANNEL RADICMETERS. THE NARROW-ANGLE <4 BY 5 DEG FIELD OF 
VIEW) RADIOMETERS MEASURED RADIATION TN ALL THREE SPECTRAL BANDS. WHILE THE 
WIDE-ANGLE (136 TO 140 DEG FIELD OF VIEW) RADICMETERS CPERATEO ONLY IN THE 
0.3- TO 3- AND 3- TO 30-MICRCN BANDS. IN THE NARROW-ANGLE RADIOMETER, THE 
0,3- TO 3-HICRON BAN© WAS MEASURED IN ONE CHANNEL AND THE 3- TO 12— AND 3- 
TO 30-MICRON BANOS WERE COMBINED IN THE SECOND CHANNEL. IN THE SECOND 
CHANNEL, THE TWO BANOS WERE ^PARATEO BY THE EXCHANGE CF CORRESPONDING 
FILTERS AS THE RADIOMETER SCANNED IN ALTERNATE DIRECT ICNS. THE EARTH 
RADIATION ENTERED THE NARROW-ANGLE RADlCMETEfi THROUGH A CYLINDRICAL FAIRING 
(KRS-S CRYSTAL) AND FELL ONTO A CCNICAL SCANNING MIHRCR. THE RADIATION WAS 
REFLECTED FROM THE MIRROR THROUGH A THREE-LOBEO ROTATING MIRROR CHOPPER THAT 
MODULATED THE RADIATION FLUX AT A FREQUENCY CF 80 H2 . THE CHOPPER 
ALTERNATELY REFLECTED EARTH RADIATION AND SPACE RADIATION, WHICH ENTERED 
THROUGH A SEPARATE KRS-5 CRYSTAL WINDOW. CNTO CNE CF THREE OPENINGS IN A 
COLOR filter WHEEL — ONE FILTER FOR EACH SPECTRAL BAND. THE PARTICULAR 
SPECTRAL BAND THAT WAS PASSED THROUGH THEN FELL CN AN OFF-AXIS PARABOLIC 
MIRROR THAT FOCUSED THE RADIATICN FLUX ONTO A BOLOMETPIC RECEIVER, PERIODIC 
calibration WAS MADE WHEN THE SCANNING MIRROR MOVED TO A 90-DEC ANGLE FROM 
NADIR WITH SIMULTANEOUS TURNING ON AND VIEWING OF A SILICON STANDARD LAMP. 
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THE C.3- TD 2-MI CRON CHANNEL DID NOT USE THE TWO-BEAM SYSTEM OR FILTER 
SWITCHING. THE OLTPUT FROM THE MODULATED FLOW OF RADIATION ON THE BOLOMETER 
WAS AMPLIFIED, rectified, FILTERED, AND FED INTO THE RADIO TELEMETRY SYSTEM 
OVER EIGHT CHANNELS. THE WIDE-ANGLE RAOICMEIERS HAC ICENTICAL OPTICAL 
SYSTEMS FOR BOTH CHANNELS. THE EARTH RADIATION ENTERED THE RADIOMETER 
THROUGH A HEMISPHERICAL SHELL CCMFOSEO OF QUARTZ OR KRS-5 CRYSTAL WITH A 
COATING THAT DETERMINED THE RASSBAND. THE RADIATION WAS THEN MODULATED WITH 
A FREQUENCY OF 6 4 HZ AND FELL ON A HCLCMETRIC RECEIVER. AS IN THE 
NARROW-ANGLE RADIOMETERS, THE BCLCMETER OUTPUT WAS PflCCESSED AND FED INTO 
THE RADIO TELEMETRY SYSTEM. THE WIDE-ANGLF RADICMETER WAS STANDARDIZED 
SIMULTANEOUSLY WITH THE NARROW-ANGLE RADICMETER BY INPUTTING A STANDARD 
64-HZ cal IBRATIN G- frequency INTC THE AMPLIFICATION CIRCUIT. THE RELATIVE RMS 
MEASURING ERROR FOR BOTH TYPES CF RADIOMETERS WAS ABOUT 0.5 PERCENT. TO 
PROVIDE A BACKUP CAPABILITY, ONE WIDE-ANGLE AND CNE NARROW-ANGLE RADIOMETER 
WERE HELD IN RESERVE AND CCULD HAVE BEEN ACTIVATED ON CCMMAND FROM THE 
GROUND. THE ORIENTATION OF THE METEOR 11 SATELLITE INSURED THAT THE PRIMARY 
OPTICAL AXES OF THE RADIOMETERS WERE ORIENTED VERTICALLY DOWN TOWARD NADIR. 
THE SURVEY OF THE EARTH'S SURFACE BY BOTH RADICMETEHS WAS CARRIED OUT BY THE 
MOTION OF THE SATELLITE RELATIVE TO THE EARTH. IN ADDITION. THE NARROW-ANCLE 
RADIOMETER SCANNED 66 DEG TO El THER SIDE OF NADIR IN A PLANE NORMAL TO THE 
ORBITAL PLANE BY ROCKING THE SCANNING MIRROR ABOUT THE OPTICAL AXIS. THE 
RADIOMETERS COVERED A STRIP ABOUT 3S00 KM WIDE ON THE EARTH'S SURFACE AND 
HAC A GROUND RESCLUTtON OF SO KM AT NADIR. THE DATA WERE REDUCED AT THE 
GROUND STATIONS AND WERE TRANSMITTED TO THE HYORC MET E CROLOG I CAL CENTER IN 
MOSCOW, WHERE THEY WERE RECCfiOED IN DIGITAL FORM ON MAGNETIC TAPE AND WERE 
USED TO PRODUCE VARIOUS ANALYSIS PRODUCTS SUCH AS EA RTH- AT MOSPHERE ALBEDO 
CHARTS AND RADIATION TEMPERATURE MAPS, THE DATA WERE ARCHIVED AT THE 
HVOROMETEUROLOGI CAL CENTER. SOME OF THESE CHARTS ARE BEING TRANSMITTED IN 
GRAPHICAL FORM TC VARIOUS FOREIGN ME TE OROLCG 1 C AL CENTERS, INCLUDING THE 
national ENVIRONMENTAL SATELLITE SERVICE (NESS), SUITLAND. MARYLAND, THESE 
ACTINOMETRIC CHARTS HAVE BEEN RECEIVED AT NESS VIA THE 'COLD LINE* FACSIMILE 
LINK WITH MOSCOW from LATE MAY 1972 UNTIL THE PRESENT. THE CHARTS ARE BEING 
MICROFILMED AND ARCHIVED AT THE NATICNAL CLIMATIC CENTER (NCC), ASHEVILLE, 
NORTH CAROLINA. AS OF JUNE 1972, THE ACTINCMETKIC INSTRUMENT WAS BELIEVED TO 
BE ACTIVE. 

REFERENCES 

199. 


EXPERIMENT NAME- ATMCSPHERIC THERMAL SCUNDER 


NSSDC ID 72-022A-0A 


EXPERIMENT PERSONNEL 

PI ~ SHS STAFF SOV. HYDRCMET, SERVICE MCSCCW, USSR 

OPERATING STATUS- NORMAL 
EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 11 ATMOSPHERIC TEMPERATURE SOUNDER WAS AN OPERATIONAL 
EXPERIMENT DESIGNED TO OBTAIN VERTICAL PROFILES CF TEMPERATURE AND 
ATMOSPHERIC HUMIDITY BY INDIRECT MEANS UNDER A VARIETY OF CL3JDC3VEH 
CONDITIONS. THE INS TR UMFN T A T I 0 N CONSISTED OF A MED lU M— RESOLD T I ON DIFFRACTION 
SPECTROMETER THAT SCANNED CONTINUOUSLY OVER A 20-SEC CBSERVING CYCLE IN THE 
10.5- TO 15-MICRCN BAND. THE RESOLVING POWER GF THE SFECTROMETEH IN THIS 
SPECTRAL RANGE WAS WITHIN 4 TO E MILLIMICRONS. FROM AN AVERAGE SATELLITE 
ALTITUDE OF ABOUT 890 KM. THE INSTRUMENT'S FIELD OF VIEW COVERED A 63- BY 
I3-KM AREA t)N THE EARTH'S SURFACE WITH THE LONG SICE CRIEMTED PARALLEL TO 
THE SATELLITE TRAJECTORY. THE DATA WERE STORED ON BOARD THE SPACECRAFT UNTIL 
A GROUND ACQUISITION STATION CAME WITHIN COMMUNICATION RANGE. THE CAT A W£RE~ 
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THEN RELAYED TO THE GROUND STATICNo REDUCED AND PRCCESSED* AND TRANSMITTED 
DIRECTLY TO THE SOVIET H YD RC WE TE OR QL CG I C AL CENTER IN MOSCOW. WHERE THEY WERE 
ANALYZED. TEMPERATURE PROFILES HERE CONSTRUCTED FRCM THE SPECTRAL RADIATION 
DATA OY MEANS OF mathematical INVERSION TECHNIQUES FOR CLEAR AND OVERCAST 
CLOUDCQVEH CONDITIONS. THE AVERAGE ERROR FCR THESE PROFILES WAS 2 TO 4 DEG 
K. TEMPERATURE PROFILES WERE ALSO CONSTRUCTED FGR PARTLY CLOUDY CDNOITIDNS 
AND, WHILE NOT AS ACCURATE AS THE CLEAR AND OVERCAST RESULTS. PROVED 
PROMISING. ATMOSPHERIC HUMIDITY PROFILES WERE STATISTICALLY DERIVED USING 
MEASUREMENTS OF THE OUTGOING RADI ATI CN IN THE IS-MICRCN BAND. THE EXPERIMENT 
WAS A SUCCESS AND. AS OF JLNF I S72 . WAS EELIEVED TC 0E ACTIVE. 

REFERENCES 

704 . 
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SPACECRAFT COMMON NA WE- METEOR 12 NSS DC ID 72-04gA 

alternate names- METEORA 12 

ORBITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCH DATE- C7/01/72 
APOGEE- 92S.OOO KM ALT 
PERIGEE- 8S7.000 KM ALT 
PERIOD- 103. WIN 
INCLINATION- E1.2 DEG 

SPACECRAFT PERSONNEL 
PM _ UNKNOWN SOV. HYI5RCMET. SERVICE MOSCOW. USSR 

P5 - UNKNOWN SOV. HYDRCMET. SERVICE MOSCOW. USSR 

SPACECRAFT BRIEF DESCRIPTION 

METEOR 12 WAS THE TWELFTH FULLY OPERATICNAL RUSSIAN METEOROLOGICAL 
SATELLITE AND THE TWENTY-FIRST METEOROLOGICAL SATELLITE LAUNCHED FROM THE 
PLESETSK SITE. TFE SATELLITE WAS PLACED IN A NE AR- Cl RCUL AR . NEAR-POLAR 
PROGRAOE ORBIT TC PROVIDE NEAH-GLDBAL CBSERVATICNS OF THE EARTH'S WEATHER 
SYSTEMS. CLOUD COVER, ICE AND SNOW FIELDS. VERTICAL PTCFILES OF TEMPERATURE 
AND MOISTURE, ANC REFLECTED AND EMITTED RACIATION FRCM THE UAYSlOE AND 
NIGHTSIOE OF THE E AR TH-A TMO SPHE RE SYSTEM FOR OPERATIONAL USE BY THE SOVIET 
HY CROMETEOROLOGI CAL SERVICE. THIS WAS THE FOURTH SATELLITE OF THE METEOR 
SERIES TO DE PLACED IN A HIGH ORBIT — ABOUT 240 KW HIGHER THAN MOST OTHER 
METEOR LAUNCHES. OTHER HIGH-CRBIT FLIGHTS WERE MADE BY METEOR 5. 10, AND 11. 

METEOR 12 WAS EQLIPPCO WITH TWO VIDICON CAMERAS AND AFT CAMERA(S) FOR 
CAYS IDE PHOTOGRAPHY, A SCANNING H I GH-RESCLUT ICN IR RADIOMETER FOR CAYSIDE 
AND NIGHTSIDE PHOTOGRAPHY, AN ACTINOMETRIC INSTRUMENT FOR MEASURING THE 
EARTH'S RADIATION FIELD IN THE VISIBLE AND INFRARED REGIONS. AND A 
MEDIUM-RESOLUTION SCANNING DIFFRACTICN SFECTfiCWETER FCR DETERMINING 

indirectly the vertical profiles of atmospheric temperature and humidity. 

the SATELLITE WAS IN THE FORM OF A CYLINDER 3 K LONG AND 1.5 M IN DIAMETER 
WITH TWO LARGE SCLAR PANELS ATTACHED TO THE SIDES. THE SOLAR PANELS WERE 
AUTOMATICALLY ORIENTED TOWARD THE SUN TO PROVIDE THE SPACECRAFT WITH THE 
MAXIMUM AMOUNT OF SOLAR POWER. METEOR 12 WAS ORIENTED TOWARD THE EARTH BY A 
GRAVITY-GRADIENT TRIAXIAL STABILIZATION SYSTEM CONSISTING OF FLYWHEELS WHOSE 
KINETIC ENERGY WAS DAMPENED BY THE USE OF controlled electromagnets ON BOARD 
THAT INTERACTED WITH THE MAGNETIC FIELD CF THE EARTH. THE INSTRUMENTS WERE 


OTHER INFCRMATION 

SPACECRAFT WT- 1440. KG 

LAUNCH CATE- 06/30/72 
OPERATING STATUS- NORMAL 
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HOUSED IN THE BASF. OF THE SATELLITE. WHICH POINTED TOWARD THE EARTH. WHILE 
THE SOLAR SENSORS WERE MOUNTED IN THE TOP SECTION. THE OPERATIONAL ^METEOR' 
WEATHER SATELLITE SVSTEN CONSISTS IDEALLY CF AT LEAST TWO SATELLITES SPACED 
AT DO-OEG INTERVALS IN LONGITUDE SO AS TC CaSERVE A GIVEN AREA OF THE EARTH 
EVERY 6 HR. THE CATA ACQUIRED WERE TRANSMITTED DIRECTLY TO GROUND RECEIVING 
CENTERS IN MQ SCG Y , NDVOSI D I REK , VLAOIVCSTGK, OR APT-ECUIPPED STATICNS WITHIN 
THE U.S.S.R. WHEN WITHIN COMMUNICATION RANGE. DURING ITS PASSES OVER REGIONS 
BEVOND COMMUNICATION RANGE. METEOR 12 RECORDED THE TV AND IR PICTURES. 
SPECTROMETER DATA. AND ACTINCMETRIC DATA AND STOREC THEM GN BOARD UNTIL THE 
SATELLITE PASSED OVER ONE CF THE RECEIVING CENTERS. THE METEOROLOGICAL DATA 
RECEIVED AT THESE CENTERS WERE PROCESSED. REDUCED. AND SENT TO THE 
HYDROMETEOROLOGICAL CENTER IN MCSCCW. WHERE THEY WERE ANALYZED AND USED FOR 
PREPARING VARIOUS FORECAST AND ANALYSIS PRODUCTS. SOME OF THE TV AND IR 
PICTURES WERE THEN DISTRIBUTED TO VARIOUS METECRCL CG I C AL CENTERS AROUND THE 
WORLD. The satellite functioned successfully after launch and. as of JULY 
1972, WAS believed TO BE ACTIVE. 

REFERENCES 

220. AND 6’E. 


EXPERIMENT NAME- DUAL VIDICON CAMERAS 


NSSDC ID 72-049A-01 


EXPERIMENT PERSONNEL 

PI “ EHS STAFF SOV. HVCRCMET, SERVICE MCSCCW, USSR 

CPERATING STATUS- NORMAL 
EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 12 DUAL VIDICON CAMERA SYSTEM PROVIDED DAYTIME PICTURES OF 
THE EARTH'S CLOUCCOVER D I STRIB U TI CN , LOCAL STCRMS. AND NEAR-GLOBAL WEATHER 
SYSTEMS FOR OPERATIONAL USE BY THE SOVIET HYORCMET EORCLOGl CAL SERVICE. THE 
INSTRUMENTATION CONSISTED CF TWC IDENTICAL VIOICCN CAMERAS THAT WERE MOUNTED 
IN THE SATELLITE BASE AND WERE DIRECTED TOWARD THE EARTH. METEOR 12 HAD 
SLIGHTLY MODIFIED EQUIPMENT WITH A VISION BANDWIDTH THAT WAS 50 PERCENT 
GREATER THAN THAT OF THE LCWER CRBITIng SATELLITES OF THE METEOR SERIES. 

EACH CAMERA VIEWED A 750- BY 75C-KM AREA CNE TO THE LEFT AND THE OTHER TO 

THE RIGHT OF NADIR WITH A RESOLUTION CF 1.25 KM AT NADIR FROM A SATELLITE 

ALTITUDE CF ABOUT 910 KM. THE CAMERAS TCCK A ONE-FRAME IMAGE OF THF EARTH'S 
CLOUD CnVER WITH SLIGHT OVERLAPPING CF SUCCESSIVE FRAMES TO PROVIDE 
CONTINUOUS COVERAGE. THE CAMERAS SWITCHED CN AUT CM AT £ C ALLY ANY TIME THE SUN 
WAS MORE THAN 5 DEG ABOVE THE HCRI20N. BECAUSE THE EARTH ILLUMINATION VARIED 
SO MUCH, AUTOMATIC SENSORS ADJUSTED THE CAMERA APERTURES TO PRODUCE 
HIGH-QUALITY PICTURES UNDER A VARIETY OF ILLUMINATION CCNOITIONS. THE IMAGE 
FORMED BY EACH VIDICON TUBE EITHER WAS TRANSMITTED DIRECTLY TO THE GROUND IF 
THE SATELLITE WAS IN RADIO CCNTACT WITH CNE CF THE THREE GHUUND STATIONS OH 
WAS RECORDED ON MAGNETIC TAPE FOR LATER TRANSMISSION IF THE SATELLITE WAS 
BEYOND THE ZONE OF RADIO COMMON 1C A T I CN . THE TV IMAGES RECEIVED BY THESE 
GROUND STATIONS WERE PROCESSED AND TRANSMITTED TC THE HYDRCM ET EOROLOG ICAL 
CENTER IN MOSCOW WHERE THEY WERE ANALYZED AND USED IN VARIOUS FORECAST AND 
ANALYSIS PRODUCTS, ALTHOUGH THE METE CR 12 CAMERAS HAC ABOUT FOUR TIMES THE 
HESOLUTICN AT NADIR OF THOSE CARRIED ON THE ESSA SATELLITES. THEY COULD NOT 
PROVIDE CONTINUOUS OVERLAPPING GLOBAL COVERAGE AS CO THE ESSA CAMERAS OWING 
TO the lower orbit of THE METEOR 12 SATELLITE (ABOUT 9 10 KM COMPARED To 1400 
KM), TO CLOSE THE GAPS IN CCVCRAGE. AT LEAST TWO METECR SATELLITES WERE 
REQUIRED IN THE WEATHER SATELLITE SYSTEM. IN ADDITION, CLOUDCOVER MOSAICS 
WERE PRODUCED FROM 10 OR MCRE INDIVIDUAL CLOUOCOVEF PICTURES AT THE 
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hy drqmetedrquogi 

NEAR-GLUdAL hEAT 
CLOUCCOVEH MOSAI 
CENTERS AS PART 
however. AS OF J 
THE NATIONAL ENV 
VIA THE ’COLD LI 
WAS BELIEVED TO 


CAL CENTER TG PROVIDE A WORE CC MFREHE NS I VE VIEW OF 
HER SYSTEMS. SOME OF THE INDIVIDUAL PICTURES AND THE 
C5 WERE TRANSMITTED TO VARIOUS FOREIGN METEOROLOGICAL 
CF AN INTERNATI CNAL WE T6 CROL CG I C AL DATA EXCHANGE PROGRAM. 
LEY 1972. NC PICTURES HAVE BEEN RECEIVED FROM METEOR 12 AT 
JRONMENTAL SATELLITE SERVICE I NESS ) IN SUITE AND. MARYLAND. 
NE’ FACSIMILE LINK WITH MOSCOW. THE METEOR 12 CAMERA SYSTEM 
STILL BE ACTIVE AS OF JULY 1972. 


REFERENCES 

199. 


experiment NAME- SCANNING HRIR 


NSSOC ID 72-0A9A-02 


experiment personnel 

pj _ SHS staff SOV. HYDROMET. service MCSCOW. USSR 

OPERATING status- NORMAL 

EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 12 H IGH-R E SCLU I I GN SCANNING IR RADICMETER MADE OPERATIONAL 
MEASUREMENTS OF CLOUD DlSTRIDUTtCN AND SNOW AND ICE COVER ON THE DAY5IDE AND 
NIGHTSIOE OF THE EARTH. THE RADIOMETER MEASURED THE OUTGOING RADIATION FROM 
THE EARTH-ATMOSPHERE SYSTEM IN THE 8- TO I2-MICRCN ATMOSPHERIC WINDOW. 
MEASUREMENTS MADE IN THIS SPECTRAL REGION PERMITTED BRIGHTNESS PATTERNS OF 
THE THERMAL RELIEF TO BE CCNSTRL'CTED AND EQUIVALENT RADIATION TEMPERATURES 
Qjz ^ pf: EARTH’S SLRFACE AND CLOUD TOPS TO BE DETERMINED. THE INSTRUMENT WAS A 
NARROW-ANGLE SCANNING RAOICMETER WITH AN INSTANTANEOUS VIEWING ANGLE OF 1.5 
BY 1.5 DEG. IT WAS MOUNTED IN THE BA^ CF THE SATELLITE IN A SE«_ED 
INSTRUMENT COMPARTMENT WITH ITS OPTICAL AXIS DIRECTED ALONG THE LOCAL 
VERTICAL AND TOWARD NADIR. IME PADIO*CTER MEASURED THE INTENSITY OF THE 
OUTGOING RADIATION BY COMPARING THE EARTH’S RADIATION FLUX WITH THE 
RADIATION FLUX FROM SPACE. EACH TYPE OF RADIATION ENTERED THE RAOICMETER 
THROUGH SEPARATE WINDOWS. WHICH WERE ORIENTED IN MUTUALLY PERPENDICULAR 
DIRECTIONS. THE RADIATION FRCM THE EARTH-ATMOSPHERE SYSTEM FELL ON A PLANE 
SCANNING MIRROR THAT WAS MOLNTEO AT AN ANGLE OF 45 DEG TC THE SATELLITE 
VELOCITY VECTOR AND SCANNED THROUGH AN ANGLE OF PLUS CR MINUS 50 DEG FROM 
nadir. THE RADIATION WAS REFLECTED FROM THE SCANNING MIRROR THROUGH A 
STATIONARY MODULATING DISK ANC FILTER WINDOW CNTC A PARABOLIC MIRROR. WHICH 
FOCUSED THE PARALLEL BEAM THROUGH A MOVABLE MODULATING DISK ONTO A 
THERMISTOR BOLOMETER. THE ETATICNARY AND MOVABLE MCDULATING DISKS PROVIDED 
THE CHANNEL SWITCHING. SENDING FIRST THE E ARTH-ATMCS PFERE RADIATION AND THEN 
THE SPACE RADIATION TO THE PARABOLIC MIRROR AND FINALLY TO THE HOLCMETER . 

THE BOLOMETER CONVERTED THE RADIANT FLUX INTO VARIABLE ELECTRIC VOLTAGES (0 
TO 6 V ) WHOSE FREQUENCY WAS EQUAL TO THE MODULAT CH FREQUENCY AND WHOSE 
MAGNITUDES WERE PROPORTIONAL TO THE DIFFERENCES IN THE RADIANT FLUX 
INTENSITIES BETWEEN EARTH AND SPACE DEVELOPED AT THE BCLOMET ER OUTPUT. 

DURING THE MOVEMENT OF THE SCANNING MIRROR THROUGH A PLUS OR MINUS 40-DEG 
SECTOR. LINE SCANNING 140 LINES/MINI OF THE TARGET AREA WAS ACCOMPLISHED IN 
A PLANE NORMAL TC THE ORBITAL PLANE USING A FORWARD ANC BACK PATH. WHILE 
SCANNING ALONG THE FLIGHT PATH WAS PROVIDED BY THE RELATIVE MOTION OF THE 
SATELLITE WITH RESPECT TO THE EARTH. IN EACH SCAN. WITH THE INDICATED 
VIEWING AND SCANNING ANGLES FROM THE SATELLITE’S ORBITAL ALTITUDE. THE 
RADIOMETER RECORDED THE MEAN RADIATION INTENSITIES FRCM A SAND ABOUT 1650 KM 
wide with A RESOLUTION OF ABOUT 15 KM AT NADIR TC ABOUT 24 TO 27 KM AT THE 
EDGES. THE RADIOMETER WAS CAPABLE OF MEASURING RADIATICN TEMPERATURES WITHIN 
0.5 TO 0.6 DEG FCR TEMPERATURES OF 293 TO 293 DEG K AND l.S TO 2 DEG FOR 
TEMPERATURES AROUND 223 DEG K. THE VIDEO SIGNALS WERE AMPLIFIED ANC SENT 
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EITH©« TO THE SATELLITE HEMCBY UNIT FOB LATER TRANSMISSION OB TO A RADIO 
TELEMETRY UNIT FOR DIRECT TRANEFISSICN TO EARTH. DEPENDING ON WHETHER THE 
SATELLITE WAS BE TONO OR WITHIN THE ZONE OF RADIO C CM MUN I C AT I ON WITH A GROUND 
RECEIVING STATION OR APT-EOUIPPED STATICNS WITHIN THE U.S.S.H.. 

RESPECTIVELY. THE GROUND RECEIVERS RECORDED THE TRANSMITTED DATA IN DIGITAL 
FORM ON MAGNETIC TAPE AND SIMULTANEOUSLY CN BO-MM PHOTOGRAPHIC FILM IN THE 
FORM OF A BRIGHTNESS IMAGE OF THE THERMAL RELIEF OF THE E ART H- AT MOSPHERE 
SYSTEM. THE DATA ON MAGNETIC TAPE WERE PROCESSED BY COMPUTERS AT TFE 
HYCRQMETEOROLDGt CAL CENTER AND WERE USED TO PRODUCE A DIGITAL MAP OF THE 
EQUIVALENT RADIATION TEMPERATURE FIELD WITH A SUPERPOSED GEOGRAPHIC GRID. 

THE PHOTOGRAPHIC FILM WAS DEVELCPEO AND PROCESSED INTO AN IR PICTURE ALSO 
WITH A superposed GRID. THE PICTURES WERE ARCHIVED AT THE 

HYDROMETEOROLOGICAL CENTER. SOME OF THESE PICTURES ARE BEING SENT TO FOREIGN 
METEOROLOGICAL CENTERS AS PART OF AN I NTERNA TI CNAL METEOROLOGICAL DATA 
EXCHANGE PROGRAM. HOWEVER. AS OF JULY 1972, ND PICTURES HAVE BEEN RECEIVED 
AT THE NATIONAL ENVIRONMENTAL SATELLITE SERVICE (NESS). SU ITLANO, MARYLAND, 
VIA THE ‘COLD LINE* FACSIMILE LINK WITH MOSCOW. IF ANY PICTURES ARE RECEIVED 
AT NESS, THEY WILL BE KEPT FOR 1 YR AND THEN. UNLESS CF UNUSUAL INTEREST, 

THEY WILL BE DISCARDED. THE HAOICHETEH. AS OF JULY 1972, REMAINED ACTIVE. 

REFERENCES 

199. 


EXPERIMENT NAME- ACTINGMETRIC INSTRUMENT 


NSSOC ID 72-0A9A-03 


EXPERIMENT PERSONNEL 

PI ~ SHS STAFF SOV. HYORCMET. SERVICE MCSCOW, USSR 

OPERATING STATUS- NORMAL 
EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 12 ACTINOMETRIC INSTRUMENT MEASURED (1> THE OUTGDirJG 
LONGWAVE RADIATION (3 TO 30 MICRONS) FRCM THE E A RTH- AT MOSPHERE SYSTEM. ( 2 ) 
THE OUTGOING NEAR UV, VISIBLE. AND NEAR IR SCLAR RADIATION (0.3 TO 3 
MICRONS) REFLECTED A)® B AC K £CA T TE RED BY THE E ART H- AT MDSPHE RE SYSTEM. AND (3) 
THE EFFECTIVE RADIATION TEMPERATURE CF THE EARTH'S SURFACE AND CLOUD TOPS (8 
TO 12 MICRONS) FCR OPERATICNAL USE BY THE SOVIET HYDfiC METEQRQLOG I C AL 

SERVICE. THE I NS TRUMENTA TI CN CONSISTB) OF FOUR RADIOMETERS A PAIR OF 

SCANNING, NARROW-ANGLE, TWO-CHANNEL RAOICMETEHS AND A PAIR OF NONSCANNING, 
WIDE-ANGLE, TWO- CHANNEL RADIOMETERS. THE NARROW-ANGLE (4 BY 5 DEG FIELD OF 
VIEW) RADIOMETERS MEASURED RADIATION IN ALL THREE SPECTRAL BANOS, WHILE THE 
WIDE-ANGLE (136 TO 140 DEG FIELD CF VIEW) RADICMETERS OPERATED ONLY IN THE 
0.3- TO 3- AND 3- TO 30-MICFQN BANOS. IN THE NARROW-ANGLE RADIOMETER. THE 
0.3- TO 3-MICRON BAND WAS MEASURED IN CNE CHANNEL AND THE 8- TO 12- AND 3- 
TO 30-MICRON BANCS WERE COMBINED IN THE SECOND CHANNEL. IN THE SECOND 
CHANNEL, THE TWO BANDS WERE SEPARATED BY THE EXCHANGE OF CORRESPONDING 
FILTERS AS THE RAOICMETER SCANNED IN ALTERNATE DIRECT ICNS, THE EARTH 
RADIATION ENTERED THE NARROW-ANGLE RAOICMETER THROUGH A CYLINDRICAL FAIRING 
(KRS-5 CRYSTAL) AND FELL ONTO A CONICAL SCANNING MIRROR. THE RADIATION WAS 
REFLECTED FROM TFE MIRROR THROUGH A THREE-LOBED ROTATING M I RROR CHOPP ER THAT 
MODULATED THE RADIATION FLUX AT A FREQUENCY OF 80 HZ. THE CHCPPER 
ALTERNATELY REFLECTED EARTH RADIATION AND SPACE RADIATION, WHICH ENTERED 
THROUGH A SEPARATE KRS-S CRYSTAL WINDOW* ONTO CNE CF THREE OPENINGS IN A 

COLOR FILTER WHEEL ONE FILTER FOR EACH SPECTRAL BAND, THE PARTICULAR 

SPECTRAL BAND THAT WAS PASSED THROUGH THEN FELL CN AN OFF-AXIS PARABOLIC 
mirror THAT focused THE RAOIATICN FLUX ONTO A 8QL0METBIC RECEIVER. PERIODIC 
CALI^ATION WAS MADE WHEN THE SCANNING MIRROR MCVED TO A 90-DEG ANGLE FROM 
NADIR WITH SIMUL1ANE0US TURNING CN AN) VIEWING OF A SILICON STANDARD LAMP. 
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THE 0.3- TO 3-MI CRCN CHANNEL 010 NOT USE THE TWO-BEAM SYSTEM OR FILTER 

switching, the oltput from the modulated flow of radiation on the bolometer 
WAS amplified, rectified, filtered, and fed into the radio telemetry system 
OVER eight channels, the wice-akgle radicmeters had icentical optical 
systems for both channels, the earth haoiaticn entered the radiometer 
through a hemispherical shell cchposeo of quartz or kps-s crystal with a 
coating that determined the passband. the radiation was then modulated with 

A FREQUENCY OF 6f HZ AND FELL ON A SGLaMETRIC RECEIVER, AS IN THE 
narrow-angle radiometers, the BOLCMETER CUTPUT was PRCCESSED AND fed into 
THE radio telemetry SYSTEM, THE WIDE-ANGLE RADIOMETER WAS STANDARDIZED 
SIMULTANEOUSLY WITH THE NARROW— ANGLE RADICMETER SY INPUTTING A STANDARD 
64-HZ CALIBRATINC- FREQUENCY INTO THE A MP L I FI C AT I C N CIRCUIT. THE RELATIVE RMS 
MEASURING ERROR FOR BOTH TYPES CF RADIOMETERS WAS ABOUT 0,5 PERCENT, TO 
PROVIDE A BACKUP CAPABILITY. ONE WIDE-ANGLE AND ONE NARROW-ANGLE RADIOMETER 
WERE HELD IN RESERVE AND COULD BE ACTIVATED ON CCMMANO FROM THE GROUND, THE 
ORIENTATION OF T FE METEOR 12 SATELLITE INSURED THAT TFE PRIMARY OPTICAL AXES 
QF the RADIOMETERS WERE ORIENTED VERTICALLY DOWN TOWARD NADIR, THE SURVEY OF 
THE EARTH'S SURFACE BY BOTH RADICMETERS WAS CARRIED OUT BY THE MOTION OF THE 
satellite RELATIVE TO THE EARTH. IN ADDITION, THE NARROW-ANGLE RADIOMETER 
SCANNED 66 DEG TC EITHER SIDE OF NADIR IN A PLANE NORMAL TO THE ORBITAL 
PLANE BY ROCKING THE SCANNING MIRRCR ABOUT THE OPTICAL AXIS, THE RADIOMETERS 
COVERED A STRIP ABOUT 3500 KM WIDE ON THE EARTH'S SURFACE AND HAO A GROUND 
RESOLUTION OF 50 KM AT NADIR, THE DATA WERE REDUCED AT THE GROUND STATIONS 
AND WERE TRANSMITTED TO THE HYO PC METEOROLQGI C AL CENTER IN MOSCOW. WHERE THEY 
WERE RECORDED IN DIGITAL FORM ON MAGNETIC TAPE AND WERE USED TO PRODUCE 
VARIOUS ANALYSIS PRODUCTS SUCH AS EARTH-ATMOSPHERE ALBEDO CHARTS AND 
RADIATION TEMPERATURE MAPS. THE DATA WERE ARCHIVED AT THE 
HYDROMETEOROLOGICAL CENTER. SOME OF THESE CHARTS WERE TRANSMITTED IN 
GRAPHICAL FORM TC VARIOUS FCREIGN ME TE OR CLOG I CAL CENTERS, INCLUDING THE 
NATIONAL ENVIRONMENTAL SATELLITE SERVICE INESS), SUITLAND. MARYLAND. THESE 
ACTINOMETRIC CHARTS WERE RECEIVED AT NESS VIA THE *CQLC LINE* FACSIMILE LINK 
WITH MOSCOW BEGINNING IN JULY 1S72. THE CHARTS WERE MICROFILMED AN C ARCHIVED 
AT TFE NATIONAL CLIMATIC CENTER ( NCC ) . ASHEVILLE, NORTH CAROLINA, THE 
ACTINOMETRIC INSTRUMENT WAS BELIEVED TO BE ACTIVE AS CF JULY 1972. 

REFERENCES 
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EXPERIMENT NAME- ATMOSPHERIC THERMAL SOUMOEH NSSDC ID 72-049A-04 


EXPERIMENT PERSONNEL 

PI - SHS STAFF SOV. HYDROMET. SERVICE MOSCOW, USSR 

OPERATING STATUS- NORMAL 
EXPERIMENT BRIEF DESCRIPTION 

THE METEOR 12 ATMOSPHERIC THERMAL SOUNDER WAS AN OPERATIONAL 
EXPERIMENT DESIGNED TO OBTAIN VERTICAL PROFILES CF TEMPERATURE AND EARTH 
ATMOSPHERE HUMIDITY BY INDIRECT MEANS UNDER A VARIETY CF CLOUOCOVER 
CONDITIONS. THE INSTR OMENTA T I TN CONSISTED OF A MED lU M- RESOLUT 1 ON DIFFRACTION 
SPECTROMETER. WHICH SCANNED CONTINUOUSLY OVER A 20-SEC OBSERVING CYCLE IN 
THE 10.5- TO IS-MCRON BAND. THE RESOLVING POWER OF THE SPECTROMETER IN THE 
OPERATIONAL SPECTRAL RANGE WAS WITHIN 4 TO 5 M I LLI MI C F CNS. FROM AN AVERAGE 
SATELLITE ALTITUDE OF ABOUT 910 KM. THE INSTRUMENT'S FIELD OF VIEW COVERED A 
7B- BY 39-KM AREA ON THE EARTH'S SURFACE WITH THE LONG SIDE ORIENTED 
PARALLEL TO THE SATELLITE TRAJECTORY. TEMPERATURE PROFILES WERE CONSTRUCTED 
AT THE HYDROMETECROLOGICAL CENTER FROM THE SPECTRAL RADIATION DATA BY MEANS 
OF MATHEMATICAL INVERSION TECHNIQUES FOR CLEAR AND OVERCAST CLOUOCOVER 
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CONI’) IT KINS. THE /VERAGE ERROR FCR THESE PRCFILES WAS 2 TO 4 DEG K. 
TEMPERATURE PROFILES WERE ALSO CCNSTPUCTED FCR PARTLY CLCBJ DY CONDITIONS. 
ATMOSPHERIC HUMIDITY PRfrFIUES WERE STATISTICALLY DERIVED USING MEASUREMENTS 

OF the outgoing radiation in the is-micrcn band, the experiment was believed 

TO BE ACTIVE AS CF JULY 1372. 

REFERENCES 

704. 


359 



The Program of France 



PEOLE AND EOL 


3(^0 
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C. THE PROGRAM OF FRANCE 
PEOLE and EOLE 


SPACECRAFT COMMON NAME- PEOLE I 

ALTERNATE NAMES- PEOLE. PRELIMXNAIRE EOLE 


NSSOC ID 70-109A 


CREITAL INFORMATION 

ORBIT TYPE- GEOCENTRIC 
EPOCF DATE- 12/2 A/70 
APOGEE- 749.000 KM ALT 
PERIGEE- e 35. 000 KM ALT 
PERIOD- 08.43 MIN 
INCLINATION- 15.00 DEG 

SPACECRAFT PERSONNEL 
PM - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT BRIEF DESCRIPTION 

PEOLE I IPRELIMI NA IRE EOLE) WAS THE FIRST FRENCH EXPERIMENTAL 

meteorological satellite and the first launched by the centre national 

D”FTUOES SPATIALES ICNES) FROM THE CENTRE SPATIAL GUYANAIS NEAR KOUROU. 
FRENCH GUIANA. THE SATELLITE WAS PLACED INTO A NEAR-CIRCULAR. 

NEAR-EQUATORIAL ORBIT BY A OIAMANT 6 LAUNCH VEHICLE. LAUNCHED BEFORE THE 
INITIATION OF FRANCE'S OPERATIONAL METEOROLOGICAL SATELLITE PROGRAM, PEOLE I 
■JAS QESIGNEO TO TEST THE FEASIBILITY OF ACQUIRING CAT A , INCLUDING WIND 
VELOCITY. BY RECEPTION OF TELEMETRY AND TRACKING DATA FROM INDEPENDENT 
EARTH-CIRCLING, CONSTANT-ALTITUDE, METEOROLOGICAL EALLCCNS . QUALIFYING TESTS 
t'ERE MADE OF A GRAVITY-GRADIENT STAD IL I Z AT 1 ON ANC ATTITUDE SYSTEM, ONBOARD 
ENGINEERING, AND METEOROLOGICAL EXPERIMENTAL EQUIPMENT THAT WERE LATER USED 
ON THE EOLEMETECROLOGICAL SATELLITE. IN ADOITICN, STUDIES WERE MACE OF THE 
effects OF THE SPACE RADIATION ENVIRCNMENT ON SOLAR CELLS COMPOSED OF THlN 
LAYERS OF CADMIUM SLS.FIDE AND CADMIUM TELLURIDE, THE SATELLITE WAS IN THE 
FORM OF A REGULAR OCTAHEDRON 0.70 M ACRCSS OPPOSITE CORNERS AND 0,55 M LONG 
WITH EIGHT SOLAR PANELS CONTAINING 5920 SOLAR CELLS, WHICH WERE DEPLOYED 45 
DEG FROM THE SPACECRAFT'S UPPER OCTAGONAL STRUCTURE AFTER ORBITAL INSERTION. 
A I36.350-MHZ Il-W) COMMAND RECEIVER HANDLED THE CCMMAND AND PROGRAMMING 
TELEMETRY. THE SATELLITE-BALLOON AND S ATELLl TE-E ARTH INTERROGATION SYSTEMS 
WERE TESTED WITH A 4OC.I90-MHZ I4-W) TRANSMITTER THAT OPERATED THROUGH AN 
EARTH-ORIENTEO CANTED TURNSTILE ANTENNA MOUNTED CN THE SATELLITE BASE. PEOLE 
I WAS A SUCCESS. AND NEARLY ALL OF ITS SYSTEMS WERE INCORPORATED INTO THE 
DESI GN OF EOLE 1 . 

REFERENC £S 

62, 70, 86. 1S2. 210, ANO 216. 


UNKNOWN 

UNKNOWN 


OTHER INFCRMATION 

SPACECRAFT WT- 70. <G 

LAUNCH CATE- 12/24/70 
OPERATING STATUS- NORMAL 


^i^^t****^***********’^********* ************ ******** 


SPACECRAFT COMMON NAME- 
ALTERNATE NAMES- 


EDLE 
CAS- A 


NSSDC ID 7 1-071 A 


Preceding page blank L, 
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CSeiTAL INFQf?MAnON flTHER 1 NF C F^AT I CN 

HRBIT TYPE- GEOCENTRIC SFACECfiAFT WT - 84.7 KQ 

EPOCF DATE- C8/1E/71 CAUACM CATE- OtJ/ 16/71 

APOGEE- 506.000 KM ALT OPEFATING STATUS- NORMAL 

PERIGEE- 678.000 KM ALT 
PERIOD- 100.7 VIN 
INCL JNATlUtM- EC. 153 DEG 

SPACECRAFT PERSONNEL 

PM - S .R . STEVENS 

PS - tt .R , OANDEEN 

5PACECPAFT BRIEF DESCRIPTION 

EOLE 1, The gccono french experimental met eorulcg i cal satellite and 

THE FIRST LAUNCHED HY NASA CKOE R A CCCPERATiVE AGREEMENT WITH THE CENTRE 
NATIONAL D'ETUOES SPA T 1 ALE ' (C N E S > , WAS DESIGNED TC FUNCTION PRIMARILY AS A 
COMMUNICATIONS SATELLITE TO AC Q L I RE AND RELAY TFLEMETERED DATA UN ALTITUDE. 
PRF.SSURE. TEMPERATURE, MOISTURE, AND UPPER ATMCSFHERIC WIND VELOCITIES FROM 
INSTRUMENTED EARTH-CIRCLING CONSTANT DENSITY MET EO fiOLCG I C AL BALLOONS. THE 
OCTAGONALLY SHAPED SATELLITE MFASCRED 0.71 M ACROSS OPPOSITE CORNERS AND WAS 
0.S8 M LONG. ELECTRICAL PnwER (20 W AVERAGE) WAS SUPPLIED BY EIGHT 
RECTANGULAR SOLAR PANELS DEPLOYED 45 DEG FROM THE EQLE 1 UPPER OCTAGONAL 
STRUCTURE AFTER CRBITAL INSFRTICN AND BY IS RECHARGEABLE SILVER-CADMIUM 
GATTERICS. CONSTANT EARTH ORTEMTATIDN WAS MAINTAINED EY A DEPLOY ABLE 
10.06-M-L0NG GRAVITY GRADIENT 8CCM. SATELLITE SPIN WAS EXPECTED TO GE NEAR 
ZERO RPM IN ORBIT, AND THE ATTITLDE WAS PROGRAMMED TC REMAIN STABLE WITHIN 9 
DEG OF LOCAL VERTICAL. THE DATA WERE STORED CN 8CARD TFE SPACECRAFT AND 
UNLOADED ON COMMAND WHEN THE SPACECRAFT WAS IN RANGE OF THE GROUND STATION, 
THE ONBOARD TELEMETRY CONSISTED OF (1) A l36.3S0-MhZ DCWNLINK TRANSMITTER 
(250 MW) FOR RELAYING BALLCCN TELEMETRY TO GFCUNC STATIONS AND ALSO SERVING 
AS A tracking beacon. (2J a 148.25-MH2 RECEIVER FOR RECEIVING SPACECRAFT 
COMMANDS AND TELEMETRY PROGRAMS FCR BALLCCN CPERATIONS. AND (3) A 
5P ACECR AFT-TO-BA LLOON TRANSMITTER (464.84 MHZ) AND RECEIVER (401.7196 MHZ). 
WITH THE EXCEPTION CF THE INADVERTENT DESTRUCTION CF 71 BALLOONS BY AN 
ERfinNEOUS GROUND COMMAND, THE SATELLITE AND ITS SUBSYSTEMS HAVE PERFORMED 
NORMALLY SINCE LAUNCH (JULY 1972). 

REFERENCES 

55, 70, E7 , 142, 194, 201, 272, 281, 655, 660. 670, AND 759. 


EXPERIMENT NAME- UPPER ATMOSPHERE WINDS AND WEATHER EATA NSSDC ID 71-C71A-01 
RELAY 

EXPERIMENT PERSONNEL 
PI - W .R . BANOEEN 

01 - A. KASAHARA 

01 - J . ANGELL 

□ I - Y . M INTZ 

OPERATING STATUS- NORMAL 

EXPERIMENT BRIEF DESCRIPTION 

THE EOLE 1 UPPER ATMOSPHERIC WINDS AND WEATHER DATA RELAY SYSTEM 
CONSISTED OF EQUIPMENT DESIGNED PRIMARILY TO COLLECT VARIOUS METEOROLOGICAL 
DATA FROM BALLOONS IN THE SGLTHERN HEMISPHERE FLOATING AT PRESSURE ALTITUDES 
OF ABOUT 200 MB. A SECONDARY OBJECTIVE WAS TO DEVELOP TECHNIQUES FOR 
accurately DETERMINING BALLCON PCSITIDNS FROM AN OPSITING SPACECRAFT. THE 


NA5A-GSFC 
NC AR 
NOAA 

U OF CALIFORNIA, LA 


GREENBELT, MD . 
aCULDER, COLO, 
SUITLAND. MD. 

LCS ANGELES, CA. 


NASA-GSFC GREENBELT, MD . 

NA SA-GSFC GREENBELT, MD. 
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SATELLITE CARRIEC A MODIFIED DOPPLER SYSTEM CN aOAfiD. WHICH. WHEN CQMaiNED 
WITH SATELLITE-ACQUIRED RANGE MEASUREMENTS. COULD LOCATE A BALLOON'S 
HORIZONTAL POSITION TO WITHIN PLLS OR MINUS 3 KM. AS MANY AS 300 
3.66-M-DIAMETER. HELIUM-FILLED, 3 0-D AY-L I F ET I ME CCNSTANT DENSITY BALLOONS 
WERE LAUNCHED AT THE RATE CF THREE PER DAY FROM THREE SITES IN ARGENTINA, 
WITH AN ADDITIONAL 250 HELD IN RESERVE TC REPLACE THCSE THAT FAILED. EACH 
BALLOON HAD A FRANGIBLE S.75-M-LCNG INSTRUMENTATION LINE CARRYING 

temperature and pressure sensors, solar cells and eatteries for power 
SUPPLIES, a telemetry receiver CPERATING at A64.A864 MHZ, AND A 4-W. 

AO 1.7I79E-MHZ TRANSMITTER L S I NG A LI^eAB SLEEVE ANTENNA. THE SPACECRAFT 
INTERROGATED THE BALLOONS BCTH CAY AND NIGHT, INDIVIDUALLY, IN SEQUENCE, OR 
IN A PROGRAMMED CROUP I UP TO 6A AT A TIME). THE EALLDCN POSITION AND SENSOR 
DATA WERE RELAYED TO THE GRCLND AND WERE FED INTO A CCMPUT ER PROGRAM THAT 
PROVIDED, FOR OPERATIONAL USE, WIND SPEED AND DIRECT ICN. AMBIENT TEMPERATURE 
AND PRESSURE, AND BALLOON SLPE R PRE SStR E . EACH BALLCON WAS ALSO EQUIPPED WITH 
AN EXPLOSIVE CHARGE FOR SELF-DESTRUCTION, WHICH COULD BE TRIGGERED BY GROUND 
COMMAND IF THE BALLOON DRIFTED BEYOND THE EXPERIMENT’S LATITUDINAL LIMITS 
(30 DEG S TO 60 DEG S) , ON SEPTEMBER IX. l<971 . 72 CF THE 115 BALLOONS IN 
OPERATION WERE ACCIDENTLY DESTROYED WHEN GROUND PERSONNEL INADVERTENTLY SENT 
UP A GENERAL DESTRUCT COMMAND INSTEAD OF THE I NT ER BOG AT I CN COMMAND. 
OTHERWISE. AS OF MAY 1972. THE EXPERIMENT HAS FUNCTIONED NORMALLY SINCE 
LAUNCH. 

REFERENCES 

55. 70. 87. 195. 201. 212, 281. 636, 660, 670, AND 759. 
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D. THE PROGRAM OF THE UNITED KINGDOM 

X-4 


SPACECRAFT COMMON NAME- X-4 

alternate names- 

CR0ITAL INFORMATION 

OH01T TYPE- GEOCENTRIC 
EPOCH DATE- / y 

APOGEE- 500.000 KM ALT 

PERIGEE- 500. COO KM ALT 
PERIOD- MIN 

INCLINATION- DEG 

SPACECRAFT PERSONNEL 

PM - UNKNOWN 

PS - UNKNOWN 

SPACECRAFT flHIEF DESCRIPTION 

The x-4 SATELLITE WILL OE THE SECOND T ECHNCLCG I C AL SATELLITE OF THE 
BRITISH SPACE PRCGRAM WHEN IT IE PLACED IN A LCW (50 0 KM), CIRCULAR, 

SUN- SYNCHRONOUS CRBIT IN 1S74 BY A NASA SCOUT LAUNCH VEHICLE. THE SPACECRAFT 
WILL BE PART OF ERITIAN'S CCNTRIBUTICN TC GAFP AND THE WORLD WEATHER WATCH 
PROGRAM FOR THE 1S73’5. PRIMARILY AN EXPERIMENTAL MET ECRQLOG ICAL SATELLITE, 
The x-4 SPACECRAFT WILL ALEC TEST THE FEASIBILITY CF USING A PROPANE CAS JET 
SYSTEM FOR HIGH ACCURACY 10,02 TO 0.1 DEG) TRIAXIAL ATTITUDE CONTROL. THE 

SPACECRAFT WILL TENTATIVELY CARRY TWC METECHCLOG IC AL EXPERIMENTS A 

HIGH-RESOLUTION MLLTICHANNEL INFRARED RADICMETER AND A L OW -R ES OLU T ION EARTH 
ALBECO RADIOMETER, THE SATELLITE WILL BE IN THE FORM OF A BOX, 80.5 CM HIGH 

WITH A SQUARE BASE 65.0 CM ON A SIDE. MCUNTED CN THE SATELLITE BASE FACING 

EARTHWARD WILL BE (I) THE IR RADIOMETER, (2) THE EARTH ALBEOG SENSOR, 13} 

THE ALBEDO HORIZON DETECTORS, <4) A LIGHT, INEXPENSIVE CANOPUS STAR SENSOR, 
(51 A COARSE SUN SENSOR ARRAY, (6) A TWO-AXIS FINE SUN SENSOR. AND (7) FOUR 
VHF AERIALS. ATTACHED TO EITHER SIDE OF THE ECX STRUCTURE ARE FLEXIBLE 
DEPLOYABLE SOLAR PANELS WITH WRAPAROUND CCNTACT SOLAR CELLS. THESE PANELS, 
WHICH HAVE CONSIDERABLE STRETCH CAPABILITY, WILL BE STCWEO IN CONCERTINA 
FASHION WITH INTERLEAVING STRIPS TC AVOID VI6RATICNAL DAMAGE DURING LAUNCH. 
THEY WILL BE DEPLOYED AFTER LAUNCH AND WILL MEASURE 256 CM From ONE PANEL TO 
THE OTHER. LOCATED WITHIN THE BCX-SHAPED SPACECRAFT ARE — <U A FCUR-TRACK 
TAPE RECORDER WITH 1.6 MEGABITS OF STORAGE CAPACITY. (2) S T R APPED- DOWN 

INTEGRATING GYROS, (3) A BATTERY, (4) A DATA ENCCOER AND PflOGR AM m£r/r OUTER , 

AND (5) VARIOUS SENSOR AND ATTITUDE CONTROL ELECTRCNICS. THE X-4 SATELLITE 
WILL GENERATE ABCUT 400 K I L CBl T S OF INF 0 P M AT I C K/ CR6 1 T . DATA WILL EE RECORDED 
ON THE ONBOARD TAPE RECORDER AT 64 HITS/SEC AND REFLAYED FROM THE RECORDER 
OH TRANSMITTED DIRECTLY AT 2048 BITS/SEC AT 137 MHZ. THE SATELLITE SPIN RATE 
WILL BE LOWERED AFTER SEPARATION BY CONVEMICNAL YC-YO TECHNIQUES AND THEN 
BROUGHT TO NEAR ZERO BY THE PRIME GAS JET SYSTEM. 

REFERENCES 

450, 809, AND 829. 


UNKNOWN 

UNKNOWN 


NSSDC ID X-4 


OTHER INFORMATION 

SPACECRAFT WT- UNKNOWN KG 
LAUNCH CATE- 05/00/74 
OPERATING STATUS- PLANNED 
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EXPERIMENT NAME- H IG E-RE SOLUT I C K MGLT I CH AN Nn L INFRARED NSSIJC ID X-4 -0 1 

RAO IOMETER 

EXPERIMENT PERSONNEL 

P£ _ UNKNOWN ONKNChN 

OPERATING STATUS- PLANNED 
EXPERIMENT GRIEF DESCRIPTION 

THE high-resolution MULTICHANNEL INFRARED HADICMETER BEING PLANNED FOR 
THE X-4 SATELLITE WILL BE SIMILAR TO THE. CXF ORO/ HE RI OT-W AT T TTPE RADIOMETER 
USED IN THE NIMBLS PROGRAM. 

references 

450. eC9. AND 829. 


EXPERIMENT NAME- EARTH ALBEDO RADIOMETER 


NSSOC ID X-4 -02 


experiment personnel 

PI - UNKNOWN UNKNOWN 


OPERATING STATUS- PLANNED 
EXPERIMENT GRIEF DESCRIPTION 

THE EARTH ALBEDO RADICHETER DESIGNED FOB THE X-4 SATELLITE WILL BE A 
LOW-RESOLUTION INFRARED SENSOR CAPABLE CF »£ASUR1N6 THE GI.O0AL DISTRIBUTION 
OF REFLECTED SOLAR AND LONGWAVE RADI AT I CN LEAVING THE EARTH’S ATMOSPHERE. 


REFERENCES 

450. eC9, AND 829. 
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ATMOSPHERIC AOMIN., KMRD. NO. 5.37, WASH., D. C . , 1965. 

43 CATALOGUE OF METEOROLOGICAL SATELLITE DATA - TIROS 7 
TELEVISION CLOUD PHOTOGRAPHY, PART 2 - JANUARY I - JUNE 30, 
1964, U.S. DEPT. OF COM., NATL. OCEANIC AND ATMOSPHERIC 
AOMIN., KMRD. NO. 5.37, WASH., D.C., 1965. 

44 CATALOGUE OF METEOROLOGICAL SATELLITE DATA - TIROS 7 

TELEVISION CLOUD PHOTOGRAPHY* PART 3 - JULY 1 - DECEMBER 

30, 1964, U.S, DEPT. OF COM., NATL. OCEANIC AND 
ATMOSPHERIC ADMIN., KMRD. NO. 5.37, WASH., D. C . , 1965. 

45 CATALOGUE OF METEOROLOGICAL SATELLITE DATA - TIROS 7 
TELEVISION CLOUD PHOTOGRAPHY, PART 4 - JANUARY 1 - DECEMBER 

31, 1965, U.S. DEPT. OF COM., NATL. OCEANIC AND 

ATMOSPHERIC ADMIN., KMRD. NO. 5.37, WASH., 0. C . , 1966. 

46 CATALOGUE QF METEOROLOGICAL SATELLITE DATA - TIROS 8 

TELEVISION CLOUD PHOTOGRAPHY, PART I - DECEMBER 21, 1963 - 
JUNE 30, 1964, U.S* DEPT. OF COM,, NATL. OCEANIC AND 

ATMOSPHERIC ADMIN., KMRD. NO. 5.38, WASH., D, C • , 1965. 

47 CATALOGUE OF METEOROLOGICAL SATELLITE DATA - TIPCS 8 

TELEVISION CLOUD PHOTOGRAPHY, PART 2 - JULY I - DECEMBER 
31, 1964, U.S. DEPT. OF COM., NATL. OCEANIC AND 

ATMOSPHERIC ADMIN., KMRD. NO, 5.38, WASH,, D. C . , 1965. 
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43 CATALOGUE OF METEOROLOGICAL SATELLITE DATA - TIROS 8 

TELEVISION CLOUD PHOTOGRAPHY, PART 3 - JANUARY 1 - AUGJSf 
31. 1S65. U.S. DEPT. OF COM.. NATL. CCEANI C AND 

ATMOSPHERIC ADMIN.. KMRD . NO. 5.38. WASH., D. C . . 1966. 

49 CATALOGUE OF METEOROLOGICAL SATELLITE DATA - TIRCS 9 
TELEVISION CLOUD PHOTOGRAPHY, PART 1 - JANUARY 22 - APRIL 

30. 1965, U.S- DEPT. OF CCM. , NATL. CCEANIC AND 

ATMOSPHERIC ADMIN., KMRD. NO. 5.39, WASH., 0. C . , 1966. 

50 CATALOGUE OF METEOROLOGICAL SATELLITE DATA - TIPGS 9 
TELEVISION CLOUD PHOTOGRAPHY, PART 2 - MAY 1 - JULY 26, 
1965. U.S. DEPT. OF COM., NATL. OCEANIC AND ATMOSPHERIC 
ADMIN., KMRD. NO. 5.39, WASH., D.C., 1967. 

51 CATALOGUE OF METEOROLOGICAL SATELLITE DATA - TIROS 10 

TELEVISION CLOUD PHOTOGRAPHY - JULY 2 - SEPTEMEER 30, 1965, 

U.S- DEPT. OF COM., NATL. OCEANIC AND ATMOSPHERIC AOMIN., 
KMRD. NO. S.310, WASH., D.C. • 1967. 

52 CATALOGUE OF METEOROLOGICAL SATELLITE DATA - ESSA 1 

TELEVISION CLOUD PHOTOGRAPHY, PART 1 - FEBRUARY 3 - MARCH 

31, 1966, U.S. DEPT. OF COM., NATL. OCEANIC AND 

ATMOSPHER IC AOMIN., KMRD. NO. 5.311, WASH., O.C., 1966. 

53 CATALOGUE OF METEOROLOGICAL SATELLITE DATA - ESSA 1 

TELEVISION CLOUD PHOTOGRAPHY, PART 2 - APRIL 1 - OCTOBER 

6, 1966, U.S. DEPT- OF COM., NATL. OCEANIC AND ATMOSPHERIC 

AOMIN., KMRD. NO. 5.311, WASH., O.C., 1968. 

54 COLLECTION OF APT PICTURES FROM ESSA 2, 6, AND 8 (IN 

GERMAN) , METEOROL. ABHANDL. , 110/2, TEI L 2, 1-45, 1969, 

55 COLLECTION OF SATELLITE DATA, RAPPT. D'ACTIVITE - JULY 
1970- JULY 1971, UNNLMBERED, 53-62 , 1971. 

56 COMMUNICATIONS SATELLITES, FAIRCHILD IND,, UNNUMBERED, 
GERMANTOWN, MD., UNDATED. 

57 CONTRIBUTIONS TO SATELLITE METEOROLOGY, AIR FORCE 
CAMBRIDGE RES, LAS., AFCRL 438, BEDFORD, MASS., APR. 1961. 
A02e3-oeo . 

58 COSMOS "SECRETS*, FLIGHT INTERN.. UNNUMBERED, 102, JAN. 
1967. 

59 DATA SUPPORT PLAN FOR THE NIMBUS-8 MISSION , NASA-GSFC, 
UNNUMBERED, GREENBELT, MD. , JAN. 1968. 
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DATA USERS HANDBOOK - NASA EARTH RESOURCES TECHNOLOGY 
SATELLITE CERTS). NASA-GSFC. DOC. NO. 71504249. GREENBELT , 
MO*. UNDATED. 

61 DESCRIPTION OF EXPERIMENIAL Ol^GA POSITION LOCATION 
EQUIPMENT COPLE), NASA-GSFC. X-731-66-20. GREENBELT. MO.. 
JAN. 19 E6. 

62 DIAMANT B. SPACEFLIGHT. UNNUMBERED. 440. DEC. 1969. 

ei DODGE SATELLITE PERFORMANCE. 1 JULY 1 967 - I OCTOBER 1968 

(INCLUDING APPFNOIX) « JOHNS HOPKINS U. . APPL. PHYS. LAB.. 
TG-1034A. SILVER SPRING. MO.. DEC. 1968. 

64 EARTH ALBEDO AND EMITTED RADIATION CE NVI RCNME NT ) . NASA, 

SP-6067. NASH.* D.C.. JULY 1971. 

65 EARTH RESOURCES AIRCRAFT PROGRAM STATUS REVIEW. VOLUME 3 - 

HYDROLOGY AND OCEANOGRAPHY. NA SA-MSC . TM X-66481, HOUSTON, 
TEX.. 1969. (PROC. OF THE 2ND ANN. MANNED SPACECRAFT CENTER 
EARTH RESOURCES AIRCRAFT PROGRAM, HOUSTON. TEX.» SEPT. 
16-ia, 19<9). N71-11151. 

66 EARTH RESOURCES TECHNOLOGY SATELLITE, VOLUME 4 - 

OBSERVATORY SUBSYSTEMS STUDY, TRW SYSTEMS GROUP. 
UNNUMBERED. REDONDO BEACH, CALIF,, FEB. 1970. N70-34412* 

67 EARTH RESOURCES TECHNOLOGY SATELLITE. VOLUME 3 - 

OBSERVATORY SYSTEM DESIGN, TRW SYSTEMS GROUP, UNNUMBERED. 
REOONOO BEACH, CALIF., FEB. 1970. N70-34411 . 

68 EARTH RESOURCES TECHNOLOGY SATELLITE DATA COLLECTION 
SYSTEM. GEN. ELEC. COMPANY, SPACE DI V. , UNNUMBERED, 
PHILAOELPI-IA. PA., LNDATEO. 

69 ELK TRACKED FROM ORBIT, SPACEFLIGHT, UNNUMBERED, 363, 

SEPT. 197C. 

70 EOLE - APPLICATIONS CF THE FIRST FRENCH SATELLITE (IN 
FRENCH), RECH. 5PATIALES, 11, NO. 1. 9-10. JAN, -FEB. 1972. 

71 ERTS-A TO MONITOR EARTH'S RESOURCES, GCOCARO NEWS, 
UNNUMBERED, 5-8, JUNE 1972. 

72 ESSA DIRECT TRANSMISSION SYSTEM USERS GUIDE, NATL, 

ENVIRON. SATELLITE CENTER, ENVIRON. SCI. SERV . AOMIN., 
UNNUMBERED, WASH., D.C., 1969. 

73 ESSA 3 • TRW SPACE LOG, 6, NO. 4, 29-31, WINTER 1966-67. 
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74 EUROPEAN iiEATHER PICTURE - 1 JULY 1969 - 30 SEPTEMBER 1969 

(IN GERMAN)* METEOROL. ABHANDL*. 103/3, TEIL 2, 1970. 

75 EUROPEAN HEATHER PICTURE - 1 APRIL 1969 - 30 JUNE 1969 (IN 

GERMAN) • METEOROL. ABHANOL. , 103/2, TEl L 2, 1970. 

76 EUROPEAN HEATHER PICTURE - 1 C3CTCBER 1969 - 31 DECEMBER 
1969 (IN GERMAN) , METECROL. ABHANOL., 103/4, TEIL 2, 

1970. 

77 EXAMPLE FROM NIMBUS 3«S INFRARED I NTE RFERCMETE R 
SPECTROMETER (IN GERMAN) , METEORCL. ABHANDL., 103/4, TEIL 
1, 2-7, 1«7C. 

78 EXPERIMENTS (EXPLORER 6) , NASA NE HS * REL. NC. 2, AUG. 

1959. 

79 EXPLORER SATELLITES, NASA FACTS, E-1 0-62 , 1962. 

80 EXPLORER €, STL SPACE LCG, 1, 38-39, JULY 1960. 

81 EXPLORER 7, NASA-STIF, BIB. NO. 1089 , COLLEGE PARK, MO., 
APR • 1965 . 

32 EXPLORER 7 PROCESSING ON THE IBM 704 , U. CF HIS., 

UNNUMBERED, MADISON, Hi S . , SEPT, 1965. 

83 FEDERAL PLAN FOR METE(»OLOGICAL DATA FROM SATELLITES, U .S . 
DEPT. OF COM., NATL. OCEANIC AND ATMOSPHERIC ADMIN., FCM 
71-5, WASF., O.C., MAY 1S71. 

84 FEDERAL PLAN FOR METEOROLOGICAL SERVICES AND SUPPORTING 

RESEARCH, FISCAL YEAR 1971, U. S. DEPT. OF COM., ENVIRON. 
SCI. SERV . ADMIN., FEDERAL COCRDINATOR FOR METEOROL. SERV. 
AND SUPPORTING RES., UNNLMBERED, HASH., D.C., 1971. 

85 FIRST ATS LAIX<(CH SET DECEMBER 6, NASA PRESS KIT, RELEASE 
NO. 66-306, DEC. 1966. 

86 FRENCH SUCCEED HITH LAUNCHING PECLE ORBITER, AVIATION WEEK 
AND SPACE TECHNOL., UNNUMBERED, 21, DEC. 1970. 

87 FRENCH WEATHER SATELLITE LAUNCH, SPACE WORLD, UNNUMBERED, 
28-30, JAN. 1972. 

83 GEOSTATIONARY SATELLITES - THEIR APPLICATION TO ESS A 

MISSION , U.S. DEPT. COM,, ENVIRON, SCI. SERV. ADMIN., 
UNNUMBERED, WASH., D.C., JUNE 1967. 
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8S GLOBAL ATLAS OF RELATIVE CLGUD COVER 1967-70 - EASED ON 

DATA FROM meteorological SATELLITES. U.S. DEPT. CF COM., 
NATL. OCEANIC AND ATMOSPHERIC ADMINISTRATION NATL. 
ENVIRONMENTAL SATELLITE SERVICE. LNNUMBEREO. WASH., D.C., 
SEPT. 197 1. 

=^0 GLOBAL ATMOSPHERIC RESEARCH PROGRAMME GARP AND THE UNITED 
KINGDOM'S PARTICIPATION, QUART. J. ROY. METEOPCL. SOC., 

98. NO. 4 16. 447-459, APR. 1972. 

91 GLOBAL SOUNDINGS OF THE ATMOSPHERE DEMONSTRATED WITH NIMBUS 
3, BULL. AM. METEOROL. SOC.. 50. NO. 7, 54 4. JULY 1969. 

92 GOES - GEOSTATIONARY OPERATIONAL ENVI PCNMENTAL SATELLITE, 
HUGHES AIRCRAFT COMPANY, SPACE SYSTEMS DIV. . UNNUMBERED, 
CU.VER CITY, CALIF., AUG. 1967. 

93 HIGH RESOLUTION INFRARED RADICMETER (HRIR) EXPERIMENT, 
NIMBUS 2 USERS* GUIDE, UNNUMBERED, 19-38, JULY 1966. 

94 IMAGE DISSECTOR CAMERA, ATS TECH, DATA REPT. , 5, SECT. 

8.5* UNDATED. 

95 IMAGE ORTHICON DAY/NiGHT CAMERA, ATS TECH. DATA REPT., 5 , 
SECT. 8.6. UNDATED. 

96 INFRARED INTERFERMOMETER SPECTOMETER INSTRUMENT, TEX. 
INSTR. INCORP., PROGRESS REPT. NO. 2, DALLAS, TEX., NOV, 
1965. 

97 INFRARED INTERFEROMETER SPECTROMETER (IRIS) INSTRUMENT - 
SECOND QUARTERLY REPORT, 15 DECEMBER 1965 - 15 MARCH 1966 , 

TEXAS INSTR. INCORP. U9-8114C0-9* DALLAS, TEX,, MAR. 1966. 

93 INSTRUCTION AND OPERATING HANDBOOK FOR THE IMPFCVED TIROS 
OPERATIONAL SYSTEM (ITOS) AND THE TIROS CPERATICNAL SYSTEM 
(TOS) - VOLUME 1, RADIO CORP. OF AM. , ASTRC ELECTRON. 

DIV., AEO-M-2156, PRINCETON, N, J. , APR. 1969. 

99 INSTRUCTION AND OPERATING HANOBCCK FOR THE IMPFCVED TIROS 
OPERATIONAL SYSTEM (ITOS) AND THE TIROS OPERATIONAL SYSTEM 
(TOS) - VOLUME 2, RADIO CORP. OF AM. , ASTRC ELECTRON. 

DIV., AED H-2156, PRINCETON, N. J. , APR. 1969. 

130 INSTRUCTION AND OPERATING HANDBOCK FOR THE IMPRCVED TIROS 
OPERATIONAL SYSTEM (ITOS) AND THE TIROS OPERATIONAL SYSTEM 
(TOS) - VOLUME 3, RADI C CORP- OF AM., ASTPO ELECTRON. 

DIV., AED M-2156, PRINCETON, N. J. • APR. 1969. 
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101 INSTRUCTION AND OPERATING HANOBQCK FOR THE IMPPCVED TIROS 
OPERATIONAL SYSTEM { ITOS ) AND THE TIROS OPERATICNAL SYSTEM 
(TOS) - VOLUME 4. RADIO CORP. OF AM,, ASTRO ELECTRON. 

DIV*. AED M-2156, PRINCETON, N. J. , APR. 1969. 

102 INSTRUCTION AND OPERATING HANDBOOK FOR THE IMPROVED TIROS 
OPERATIONAL SYSTEM ( I TO S » AND THE TIROS OPERATIONAL SYSTEM 
CTOS) - VOLUME 5, RADIO CORP. OF AM. . ASTRC ELECTRON. 

DIV., AED M-2156, PRINCETCN, N. J. , APR. 1969. 

103 INTERFERENCE OF PROPERTIES OF THE EARTH FROM SATELLITE 
MEASUREMENTS OF INFRARED EMISSION, NASA-GSFC, TM X-55910, 
GREENBELT, MO*. AUG. 1967. N67-36612. 

104 INTERPRETATION OF RADIATION BALANCE MEASUREMENTS FROM ESSA 
WEATHER SATELLITES , GCA CORP. , GCA TR-69-17-G, BEDFORD, 
MASS.. APR. 1970. 

105 IR AND REFLECTED SOLAR RADIATION MEASUREMENTS FfiCM TIROS 2 
METEOROLOGICAL SATELLITES * NASA, TN 0-1096, WASH., D.C.. 
NOV. 1961, 

106 ITOS O AND E STUDY REPORT, RADIO CORP. OF AM., ASTRO 
ELECTRON. OlV., AEO R-345SF, PRINCETON, N.J., SEPT. 1969. 

107 ITOS D AND E SYSTEM DESIGN REPORT - VOLUME 1. RADIO CORP. 
OF AM., astro electron. DIV., AEO R-3553F, PRINCETON, N.J., 
APR. 1970. 

108 ITOS O AND E SYSTEM DESIGN REPORT - VOLUME 2, RADIO CORP, 
OF AM., ASTRO ELECTRON- DIV., AED R-35S3F, PRI NCETON , N. J . , 
APR. 19 70. 

109 ITOS D AND E SYSTEM DESIGN REPORT - VOLUME 3, RADIO CORP. 
OF AM., ASTRO ELECTRON. DIV., AED R-3553F, PRINCETON, N.J., 
APR. 19 70. 

110 ITOS METEOROLOGICAL SATELLITE SYSTEM TIROS M SPACECRAFT 

C ITOS 1) - final ENGINEERING REPORT - VOLUME 1 , RADIO 

CORP. OF AM., ASTRO ELECTRON. DIV.. AED R-3318F, PRINCETON, 

N.J ., APR . 1970. 

ni ITOS METEOROLOGICAL SATELLITE S TSTEM TIROS M SPACECRAFT 
(ITOS 1) - FINAL ENGINEERING REPORT - VOLUME 2 , RADIO 
CORP. OF AM., ASTRO ELECTRON. OlV.» AED R-3318F, PRINCETON, 
N .J ., APR . 1970. 
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112 ITOS METECROL.OGICAL SATELLITE SYSTEM TIRCS M SFACECRAFf 
( ITOS 1) “ FINAL ENGINEERING REPORT - VOLUME 3 . RADIO 
CORP* OF AM.. ASTRO ELECTRON. DIV.. AEO R-3318F. PRINCETON. 
N .3 .. APR . 1S70. 

113 ITOS METECROLOGICAL SATELLITE SYSTEM - ITOS-A SPACECRAFT 
(NOAA-1) - FINAL ENGINEERING REPORT. RADIO CCRP. OF AM.. 
ASTRO ELECTRON. OIV.. AED R-361 OF , PRINCETON. N.J.. FEB. 

1971. 

114 ITOS NIGHT - DAY METEOROLOGICAL SATELLITE. NASA-GSFC. 
UNNUMBERED. GREEN8ELT. MO.. UNDATED. 

115 ITOS PROGRAMMING AND CONTROL HANDBOOK. VOLUME 1 - TIROS M 
< ITOS 1> AND ITOS-A. RADIO CORP. OF AM. , ASTRC ELECTRON. 
DIV.. AED M-2130F. PRINCETON. N.J. . OCT. 1970. 

116 ITOS PROGRAMMING AND CONTROL HANDBOOK. VOLUME 2 - ITOS-C. 
RADIO CORP. OF AM.. ASTRC ELECTRON. DIV.. AED M-2209F, 
PRINCETON. N.J.. JAN. 1972. 

117 ITOS-0 SYSTEM PERFORMANCE SPECI F I CATI CN . RAOIC CCRP. OF 
AM., ASTRO ELECTRON. DIV., UNNUMBERED, PRINCETCN, N.J., 
UNDATED. 

118 ITOS-D TRAINING PROGRAM, VOLUME 2 - SECTIONS G THROUGH BB. 
RADIO CORP. OF AM*. ASTRC ELECTRON. OIV.* UNNUMBERED* 
PRINCETON, N.J., FEB. 1572. 

119 lTOS-0 TRAINING PROGRAM. VOLUME 1 - SECTICNS A THROUGH P, 
RADIO CORP. OF AM.. ASTRC ELECTRON. DIV., UNNUMBERED, 
PRINCETON, N.J.. FEB, 1972, 

120 ITOS-O TRAINING PROGRAM HANDBOOK, RAOIG CORP. CF AM.. 
ASTRO ELECTRON. OIV.. AEO M-800 1D. PRINCETON. N.J. JAN. 

1972, 

121 JUNO 2 SUMMARY PROJECT REPORT - EXPLORER 7 SATELLITE, 

NASA, TN D-608, MASH.. O.C., JULY 1961, 

122 MARITIME SATELLITE CONCEPT SHOWN, AVIATION WEEK AND SPACE 
TECHNOL.. UNNUMBERED, MAR. 1972. 

123 MEDIUM RESOLUTION INFRARED RADI C METER (MRIR), NIMBUS 2 
USERS* GUIDE. UNNUMBERED, 39-67, JULY 1966, 

124 METEOR 11 LAUNCHED * AVIATION WEEK AND SPACE TECHNOL., 
UNNUMBERED, 15, APR. 1972. 
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125 METEOROLDGICAU DATA CATALOG FOR THE APPLICATIONS TECHNOLOGY 
SATELLITES - VOLUME 2« NASA-GSFC. UNNUMBERED. GREEN9ELT s 
MO.. UNDATED. 

126 METEOROLOGICAL DATA CATALOG FCR THE APPLICATIONS TECHNOLOGY 

SATELLITE, VOLUME 1. 1 JANUARY THROUGH 30 JUNE 1967 - 
USER'S GUIDE ATS 1 . NASA-GSFC, UNNUMBERED, GREENBELT, 

MD., OCT. 1967. 

127 METEOROLOGICAL DATA CATALOG FCK THE APPLICATIONS TECHNOLOGY 
SATELLITES, VOLUME 5, 1 AUGUST 1969 THROUGH 25 MAY 1970 - 
ATS 1 SUMMARY, ATS 3 DATA CATALOG, NASA-GSFC, ATS PROJECT, 
UNNUMBERED, GREENBELT, MD, , UNDATED. 

125 METEOROLOGICAL DATA CATALOG FOR THE APPLICATIONS TECHNOLOGY 
SATELLITES, VOLUME A. I JANUARY THROUGH 31 JULY 1969 - ATS 
1 AND 3 DATA CATALOGS, NASA-GSFC, UNNUMBERED, GREENBELT, 
MO,. DEC. 1969, 

129 METEOROLOGICAL DATA CATALOG FOR THE APPLICATIONS TECHNOLOGY 
SATB_LITES, VOLUME 3, 1 FEBRUARY THROUGH 31 DECEMBER 1968 - 
ATS 1 AND 3 DATA CATALOGS, NASA-GSFC, UNNUMBERED, 
GREENBELT, MO., MAR. 1969. 

13 0 METEOROLOGICAL DATA CATALOG FOR THE APPLICATIONS TECHNOLOGY 
SATELLITES - ATS 3 USER'S GUIDE AND DATA CATALOG, ATS 1 
DATA CATALOG, ATS 2 SUMMARY, NASA-GSFC, UNf^MEEREO, 
GREENBELT, MD,, UNDATED, 

131 METEOROLOGICAL EXPERIMENT USING THE OMEGA SYSTEMS FOR 
POSITION LOCATION, NASA-GSFC, X-731-65-416 , GREENBELT, 

MO., OCT. 1965. 

132 METEOROLOGICAL SATELLITE INSTRUMENTATION AND DATA 
PROCESSING , U. OF VlIS. , UNNUMBERED, MADISCN* MIS., DEC. 
1968. 

133 MISSION PLAN FOR THE APPLICATIONS TECHNOLOGY SATELLITE 
PROJECT, FLIGHT MISSION NO, 3 - ATS-C SYNCHRONOUS ALTITUDE 
SPIN STABILIZED, NASA-GSFC, S2-0003, GREENBELT, MD., SEPT. 
1967. 

134 MISSION PLAN TIROS 6, NASA-GSFC, X-650-62-65 , GREENBELT, 
MD,, AUG, 1965. 

135 MISSION PLAN TIROS 8, NASA-GSFC, X-650-63-22 6 , GREENBELT, 
MD., DEC, 1963. 
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136 


MISSION PLAN TIROS 7, NASA-GSFC. X-650-63-99 . GREENBELT* 
MO.* HAY 1963. 

137 MQLNIYA SOUThCRN HEMISPHERE USE TC BE TESTED. AVIATION 
WEEK AND SPACE TECHNCL. . UNNUt^EREO. 19* JAK. 1972. 

138 MOLNIYA 10* TRW SPACE LCG* 6* NO. 4 * 50* 1967. 

139 MULTIPLE ACCESS RELAYING FOR A SYNCHRONOUS CPERATIONAL 
METEOROLOGICAL SATELLITE* TELCC»** INCCfiP.* TER-116* 
ARLINGTON* VA.* ^PT. 1966. 

140 NASA TO SURVEY EARTH'S RESOURCES. SPACE WORLD. UNNUMBERED* 
a- 16 * JAN. 1972. 

141 NESS MONTHLY STATUS REPORTS - FEBRUARY 1970 - APRIL 1972* 
NATL. ENVIRON. SATELLITE CENTER* AIR WEATHER SERV. LIAISON 
OFFICE. UNNUMBERED. WASH.. O.C. • UNDATED. 

142 NEW FRENCH SATELLITE TO STUDY WEATHER* GCOCARO NEWS. 
UNNUMBERED. OCT. 1968. 

14 3 NEW NIMBUS. GEOS SATELLITES PLANNED. AEROSPACE TECHNOL., 
UNNUMBERED* 16. JAN. 1968. 

144 NEW OCEAN SENSOR* SPACEFLIGHT* UNNUMBERED. 29. JAN. 1972. 

145 NEXT TIROS TO CARRY EXPERIMENTAL WEATHER CA^ERA. NASA 
NEWS* PEL. NO. 63-269* DEC. 1963. 

146 NIMBUS - THE GROWTH SATELLITE. GEN. ELECT. CO.. 
UNNUMBERED. PHILADELPHIA. PA.. UNDATED. 

147 NIMBUS D. FLIGHT SPACECRAFT ELECTRICAL INTEGRATICN AND 
SYSTEM TEST REPORT* GEN. ELEC. CC. . NIMBUS PRCJ.* 

70SD4217. PHILADELPHIA, PA.. FEB. 1970. 

148 NIMBUS D. LAUNCH READINESS PRESENTATION 3-4 MARCH 1970 . 
GEN. ELEC. CO.. SPACE SYSTEMS ORGAN. * UNNUMBERED. 
PHILADELPHIA* PA • * MAR. 1970. 

149 NIMBUS 0* NIMBUS 4 PERFORMANCE MANUAL* GEN. ELEC. CO.* 
NIMBUS PROJ.* 70SD4219* PHI LA DE LPHI A, PA.. MAR. 1970. 

150 NIMBUS UTILIZATION PLAN, U. S. DEPT. OF CCM.* MSL 

REPT. NO. 6. WASH., D.C.* APR. 1961* 

151 NIMBUS E - EXPERIMENTERS PROGRAM REVIEW, NASA-GSFC* 
UNNUMBERED* GREENBELT* MO. * NCV. 1969. 
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15? NIMBUS E AND F - PROJECT DEVEUOPMENT PLAN* NASA-GSFC. 
UNNUMBERED* GREEN8ELT* MD. * UNDATED. 


1 S3 


NIMBUS E OBSERVATORY STATUS REVIE H» 
DIV.* UNNUMBERED. VALLEY FORGE* PA.. 


GEN. ELEC. CC.. SPACE 
JAN. 1972. 


I 54 


NIMBUS F EXPERIMENTS STATUS REVIEW. 
DIV.. UNNUMBERED. VALLEY FORGE. PA.. 


GEN. ELEC. CO., SPACE 
JAN. 1972. 


155 NIMBUS HANDBOOK FOR EXPERIMENTERS (NIMBUS O). NASA-GSFC. 
REVISION 2. GREENBELT. MD.. DEC. 1967. 

156 NIMBUS F»RCBES EARTH TEMPERATURE. SPACEFLIGHT. UNNUMBERED. 
SEPT. 1S69. 


157 NIMBUS 1 UGH RESOLUTION RADIATION DATA CATALOG AND USERS* 
MANUAL* VOLUME 2 - NIMBUS METEOROLOGICAL RADIATION TAPES 
HRIR. NASA-GSFC. 2. GREENBELT. MO.. JULY 1966. 

15B NIMBUS 1 UGH RESOLUTION RADIATION DATA CATALOG AND USERS* 
MANUAL - VOLUME 1. NASA-GSFC. 1. GREENBELT. MD. . JAN. 

1965. 

159 NIMBUS 1 USERS* CATALOG. AVCS AND APT. NASA-GSFC. 
UNNUMBERED. GREENBELT* MD . • MAR. 1965. 

160 NIMBUS 2 ADVANCED VIOICON CAMERA SYSTEM DATA WCRLD MONTAGE 
CATALOG. 20 MAY THROUGH 31 AUGUST 1966. NASA-GSFC. 
UNNUMBEREC, GREENBEUT. mo.. JULY 1967. 

161 NIMBUS 2 DATA CATALOG. 15 MAY THROUGH 30 JUNE 1966. 
NASA-GSFC. 1. GREENBELT* MO.. JULY 1966. 

16 2 NIMBUS 2 DATA CATALOG. 1 JULY THROUGH 31 JULY 1966. 
NASA-GSFC. 2. GREENBELT, MO., AUG. 1966. 

163 NIMBUS 2 DATA CATALOG* 1 AUGUST THROUGH 31 AUGUST 1966 
(ORBITS 1C3S-1447), NASA-GSFC, 3. GREENBELT, MO., SEPT . 

1966. 

164 NIMBUS 2 DATA CATALOG, I SEPTEMBER THROUGH 30 SEPTEMBER 
1966 (ORBITS 1448-1846). NASA-GSFC, 4, GREENBELT, MD., 
OCT. 1966. 

165 NIMBUS 2 DATA CATALOG, 1 OCTOBER THROUGH 15 NOVEMBER 1966 
(ORBITS t €47-2458), NASA-GSFC, 5, GREENBELT, VD,, DEC. 
1966. 
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166 NIMBUS 2 CSERS* GUIDE. NASA-GSFC. UNNUMBERED. GREENBELT. 
MD«t JULY 1S66* 

167 NIMBUS 3 DATA CATALOG (14 APRIL THROUGH 31 MAY 1969). 
NASA-GSFC* 1. PART 1. GREENBELT. MO.. AUG. 1969. 

163 NIMBUS 3 DATA CATALOG (SEPTEMBER 1 . 1969 TO DECEMBER 31. 
1969). NASA-GSFC. S. GREENBELT. MD. . APR. 1970. 

169 NIMBUS 3 DATA CATALOG - MEDIUM RESOLUTION INFRARED 
RADIOMETER PICTORIAL DATA. 14 APRIL THROUGH 31 MAY 1969. 
NASA-GSFC. 1. PART 2. GREENBELT. MD*. AUG. 1969. 

170 NIMBUS 3 DATA CATALOG - JUNE 1969. DATA ORBITS 640-1041. 
NASA-GSFC. 2. GREENBELT. MD . « NOV. 1969. 

171 NIMBUS 3 DATA CATALOG - JULY 1969. DATA ORBITS 1042-1457. 
NASA-GSFC. 3. GREENBELT. MID.. DEC. 1969. 

172 NIMBUS 3 DATA CATALOG- AUGUST 1969. DATA ORBITS 1458-1872. 

NASA-GSFC* 4. GREENBELT. MO.. DEC. 1969. 

173 NIMBUS 3 DATA CATALOG. VCLUME 6 - JANUARY 1, 1970 TO MAY 

31* 1970 * DATA ORBITS 3509-5529, NASA-GSFC, 6. GREENBEL 

MD«. OCT. 1970. 

174 NIMBUS 3 REFERENCE MANUAL. GEN. ELEC. CC. . SPACE DIV*.» 
UNNUMBERED, PHILADELPHIA. PA., APR. 1969. 

175 NIMBUS 4 DATA CATALOG. VOLUME I - IS APRIL THRCUGH 22 MAY 
1970, DATA ORBITS 131-60C* NASA-GSFC, 1. GREENEELY . MDoo 
AUG. 1970. 

176 NIMBUS 4 DATA CATALOG. VOLUME 3-1 JULY THROUGH 3f. AUGUST 
1970, DATA ORBITS 1124-1956, NASA-GSFC. UNNUMEERED, 
GREENBELT, MO.. MAR. 1971. 

177 NIMBUS 4 DATA CATALOG, VOLUME 2-23 MAY THROUGH 30 JUNE 
1970. DATA ORBITS 601-1123* NASA-GSFC* UNNUMBERED, 
GREENBELT, MD.* OCT. 197 C. 

178 NIMBUS 4 DATA CATALOG, VOLUME 4 - I SEPTEMBER THROUGH 31 
OCTOBER 1970, DATA ORBITS 1957-2 775, NASA-GSFC. 4, 
GREENBELT* MID.* MAY 1971. 

179 NIMBUS 4 DATA CATALOG, VOLUME 5-1 NOVEMBER TO 31 DECEMBER 
1970* DATA ORBITS 2776-3594. NASA-GSFC. 5. GREENBELT, MD*. 
JUNE 1971. 


384 



180 NIMBUS 4 DATA CATALOG* VOLUME 6—1 JANUARY THFCUGH 28 
FEBRUARY 1971* DATA ORBITS 35 95 -43 86* NASA-GSFC. 6, 
GREENBELT* MD.. AUG* 1971. 

18 1 NIMBUS 4 LAUNCHED SUCCESSFULLY • SPACEWCRLO* UNNUMBERED. 
4-7, JULY 1970. 

132 NIMBUS 4 REAL TIME TRANS MI SSI (>l SYSTEM tORID AND ORIR) , 
ALLIED RES. ASSOC.* 9G4S-48* CONCORD* MASS.* M4R. 1970. 

183 NIMBUS 4 USER*S GUIDE* NASA-GSFC* UNNUMBERED* GREENBELT, 
MO.* MAR. 1970. 

184 NIMBUS-0* NASA PRESS KIT* RELEASE NO- 70-47* APR. 1970. 

185 OBSERVATIONS FROM THE NIMBUS 1 METEOROLOGICAL SATELLITE* 

NASA, SP-E9* WASH.* O.C., 1965. {PRESENTED AT WESTERN 
ANNUAL MEETING OF THE AMERICAN GEOPHYS. UNICN* SEATTLE, 
WASH.* DEC. 29, 19641. 

186 OMEGA POSITION LOCATION EXPERIMENT* ATS TECH. DATA REPT., 
5* SECT. £.4, UNDATED. 

187 OPERATION AND HAINTEINANCE MANUAL OGO— ATS COMMAND CONSOLE, 
NASA-GSFC* X-5 30- 66-194* GREENBELT* MO., MAR. 1966. 

188 OPERATIONS PLAN 19-67 APPLICATICNS TECHNOLOGY SATELLITE 
(ATS-Cl, NASA-GSFC* X-5 13-67-4 57 , GREENBELT, MD. * SERF. 
1967. 

189 ORBITAL DATA AND OPERATI CNAL INFORMATION FROM WEATHER 
satellites - 1 JULY 1969 - 30 SEPTEMBER 1969 (IN GERMAN), 
METEOROL. ABHANDL. * 103/3* TEIL 3* 1-47* 1970. 

190 ORBITAL DATA AND OPERATIONAL INFORMATION FROM WEATHER 
SATELLITES - 1 APRIL 1969 - 30 JUNE 1969 (IN GERMAN), 
METEOROL. ABHANDL.* 103/2* TEIL 3, 1970. 

191 ORBITAL DATA AND OPERATIONAL INFORMATICN FRCM WEATHER 
satellites — 1 OCTOBER 1969 — 30 DECEMBER 1969 (IN GERMAN), 

METEOROL. ABHANDL** 103/4* TEIL 3, 1970. 

192 PEOLE AFTER TWO MONTHS IN SPACE (IN FRENCH), RECH. 
SPATIALE* 10* NO. 2* 28* MAR. -APR. 1971. 

193 PERFORMANCE OF ATS SPIN- SCAN CLOLOCOVER CAMERA (SSCC) 
EQUIPMENT AT MOJAVE GROUhO STATION. NASA-GSFC, TM X-6540 1 , 
GREENBELT* MO.* OCT, 197C. N71-14801, 
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19^ PHYSICS OF PARTICLES AND OF COSMIC RAYS. NASA. TT F-12725. 
WASH.. O-C.. 47-56. FEB. 1970. N70-20067. 

195 PLAN FOR IHE FIRST GARP GLOBAL EXPERIMENT - REPORT OF A 
STUDY PROJECT. TECHNICAL PLAN. NASA-GSFC. UNNUMBERED. 
GREENBELT. MD.. APR. I97C. 

196 PRESS<vA?E MODLft-ATOR RADIOMETER FOR THE NIMBUS F SATELLITE. 
OXFORD U. . DEPT- ATMOSPHERIC PH YS. . UNNUMBERED. OXFORD. 
ENGLAND. JAN. 1572. 

197 PROBLEMS DELAY GOES MISSION LAUNCH. AVIATION WEEK AND 
SPACE TECFNOL.. UNNUMBERED. MAR. 1972. 

193 PROCEEDINGS OF THE INTERNATIONAL ME TE CROLOG IC AL SATELLITE 
WORKSHOP . NASA. UNNUMBERED. WASH.. D.C.. 1961. ( PROC. OF 

THE INTERN. METEOROL- SATELLITE WCRKSHOP. WASH.. C.C.. NOV. 
12-22. 19C1). N62-1 1233. 

199 PROGRESS IN THE USE OF DATA FROM SATELLITES IN THE 
HYDROMETEOROLOGICAL SERVICE OF THE U.S.S.R. • UNPUBLISHED. 
UNNUMBERED. OCT- 197C. 

200 PROJECT ABLE-3 FINAL MISSION REPORT - VOLUME 2. SPACE 
TECHNOL. LAB.. INCORP.. STL/TR- 59- VOO 02-029 03 . ^OS ANGELES. 

CALIF.. ALG. 1960. 

201 PROJECT HOLE (IN FRENCH) . RAPPT. AU COSPAR CCMITE MONDIAL 
DE LA RECh. SPATIALE, PRCGRAMtC SPATIAL FRANCAIS. 12. 

35-38. MAY 1969- 

20 2 RCA AWARDED DEVELOPMENT CONTRACT. NASA NEWS. REL. NO. 
67-100. APR. 1967. 

203 REDUCTION AND ANALYSIS OF EXPLORER 6 AND FI CNEER 5 DATA - 
VOLUMES I AND 2. SPACE TECH. LAB-. INC*. 862 6-6006-RU-00 0 . 
NOV. 1962. 

204 REDUCTION. ANALYSIS AND INTERPRETATION OF RADIATION BALANCE 
MEASUREMENTS FROM ESSA WEATHER SATELLITES. FINAL REPORT. 

GCA CORP. • TECH. 01 V*. TR-69-17-G. BEDFORD. MASS.. APR- 
1970. 

205 REPORT ON THE EVALUATION OF THE NESC BLACK0ODIES EMPLOYED 
IN THE SIRS INVERSE ATMOSPHERIC TEMPERATURE. EPPLEY LAB.. 
INC*. ESSA E 66-70 N. NE YPORT » R.I.. MAR. 1970. PB-191-793. 

206 ROCKET/NIMBUS SOUNDER COMPARISOK (FNSC). NASA. SP-296. 

WASH.. O.C.. 1972. 
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207 RUSSIAN WEATHER SATELLITE - METEOR 2 , METEORCL. ABHANOL.. 

103/4, TE IL e. IS70. 

203 SATELLITE ACTIVITIES CF NOAA 1971. U.S. DEPT. CF CCM., 
NATL- OCEANIC AND ATMOSPHERIC ADMIN.. UNNUMBERED. WASH.. 
D.C.. APR . 1972. 

209 SATELLITE ACTIVITIES OF ESSA - 1969, U- S . DEPT. CF CCM, 
ENVIRON. SCI. SERV. ADMIN,, UNNUMBERED. WASH., C.C.. JAN. 
1970, 

210 SATELLITE DIGEST - 3£, SPACEFLIGHT, UNNUMBEREC, 213-214, 
JUNE 1971 . 

211 SATELLITE INFRARED RADIATION SYSTEM MEASURES GLOBAL SEA 
SURFACE TEMPERATURE, SCI. AND ENGR. NEWS FROM ESSA, 
UNNUMBERED. AUG. 197C. 

212 SATELLITE TRACKS YACHT. GODDARD NEWS, 20. NO. 4. 1. JULY 
1972. 

213 SATELLITES MAP ANTARCTIC ICE, SPACEFLIGHT, UNNUMBERED, 

201. JUNE 1969, 

214 SCIENTIFIC FINDINGS FROM EXPLORER 6, NASA. S P-54 , WASH., 

D.C., 196S. 

215 SCIENTIFIC OBJECTIVES OF THE AB LE-3 PROGRAM. SPACE 
TECHNOL- LAS., INCORF.. UNNUMBERED. LCS ANGELES. CALIF., 

MAY 1959. 

216 SCIENTIFIC SATELLITE - PEOLE (IN FRENCH), RECH. SPATIALES, 
11. NO. 1. 29, JAN. -FEB. 1972. 

217 SENSE AND SENSING OF SATELLITES, VECTORS, 12 . 27-31, 1970. 

213 SIGNIFICANT ACHIEVEMENTS IN PLANETARY ATMCSFHEPE 

1950-1964, NASA, SP-S8, WASH,, D.C., 1966. N66-19525. 

219 SIGNIFICANT ACHIEVEMENTS IN SATELLITE METEGBOLCGY 

1958-1964, NASA, SP-96, WASH,, O.C., 1966, 

220 SIGNIFICANT EVENTS ASSOCIATED WITH THE ESTABLISHMENT AND 
OPERATION OF THE WA SHI NG TQN-MOSC 0 W BILATERAL CIRCUIT, 
UNPUBLISHED, WNUMSEREO , JAN. 1971, 

221 SOVIET COMMUNICATIOtJS SATELLITES, SPACEFLIGHT, UNNUMBERED, 
322-324, AUG. 1970. 


387 



222 SOVIET METEOR DETECTS CLCUO. SNO* COVER. AVIATION WEEK AND 
SPACE TECHNOU-. UNNUMBERED. APR. 1969. 

223 SOVIET SPACE PROGRAMS. IS66-70 . GOVT. PRINTING OFFICE. 
SENATE DOC. NO. 92-51. WASH.. D.C.* DEC. 1971. 

224 SOVIET SPACE PROGRAMS. 1 ?71 . GOVT. PRINTING OFFICE. 
UNNUMBERED. WASH.. D.C. . APR. 1972. 

225 SOVIET WEATHER SATELLITES. SPACEFLIGHT. UNNUMEERED, 427. 
DEC. 19 69. 

236 SPACE VIEW OF ALASKA REVEALS HIDDEN FAULTS • CCDDARD NEWS. 
20. NO. 4. 1-2. JULY 1972. 

227 SPIN SCAN CLOUD COVER EXPERIMENT. ATS TECH. DATA REPT. . 5. 
SECT. 8.1. UNOA TED- 

228 SPUTNIKS RECORD POLES OF COLD. SPACEFLIGHT. UNNUMBERED. 
238. JULY 1968. 

229 SYNCHRONOUS METEOROLOGICAL SATELLITE /SMS/ STUDY. VOLUME 1 

- SUMMARY AND CONCLUSIONS . NASA. CR-55926 . 1. WASH*. 

O.C.. JUNE 1963. 

230 SYNCHRONOUS METEOROLOGICAL SATELLITE /SMS/ STUDY. VOLUME 2 

- CONFIGURATIONS AND SYSTEMS. NASA. CR-55931 . 2. WASH.. 
D.C.. JUNE 1963. N64-17696. 

231 SYNCHRONOUS METEOROLCGI C AL SATELLITE /SMS/ STUDY. VOLUME 3 

- METEOROLOGICAL SENSORS. NASA. CR— 55930. 3. WASH.. D. C. * 
JUNE 1963. N64-1769T. 

232 SYNCHRONOUS METEOROLOGICAL SATELLITE /SMS/ STUDY. VOLUME 4 

- ATTITUDE AND STATION CCNTROL* NASA. CR-5 59 29 . 4. WASH.. 
O.C.. JUNE 1963. 

233 SYNCHRONOUS METEOROLOGICAL SATELLITE /SMS/ STUDY. VOLUME 5 

- COMMUNICATIONS. POWER SUPPLY, AND THERMAL CONTROL, NASA, 
CR-5S928. S. WASH.. D.C. * JUNE 1963. 

234 SYNCHRONOUS METEOROLOGICAL SATELLITE /SMS/ STUDY. VOLUME 6 

- SYSTEM SYNTHESIS AND EVALUATION. NASA. CR-55927, 6. 
WASH.. D.C.* JUNE 1963. 

235 SYNCHRONOUS METEOROLOGICAL SATELLITE - PHASE C DESIGN 
REPORT. VOLUME I - DESIGN ANALYSIS - BOOK 1. PHILCO-FORO 
CORP.* WDL OlV.. WOL-TR4545* PALO ALTC. CALIF., JUNE 1971. 
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SYNCHRO NO CS METEOROLOGICAL SATELLITE - PHASE C CESIGN 
REPORTt VOLUME I - DESIGN ANALYSIS - BOOK 2, PHILCO-FORD 
CORP«* MOL OlV.i W0L-TR4S45* PALO ALTO* CALIF. « JUNE 1971. 

237 SYNCHRONOLS METEOROLOGICAL SATELLITE - PHASE C DESIGN 
REPORT. VOLUME 2 - SYSTEM DESIGN. PHILCC-FORD COKP.. M DL 
DIV.. WOL-TR4S45. PALO ALTO. CALIF.. JUNE 1971. 

238 SYNCHRONOLS METEOROLOGICAL SATELLITE - PHASE C CESIGN 
REPORT. VOLUME 3 - SLBSYSTEM DESIGN. PHILCC-FCRO CORP. . 
MOL DIV.. MOL-TR4S45. PALO ALTO. CALIF.. JUNE 1971. 

239 TELEVISION BY MOLNI YA 1-4. FLIGHT INTERN.. UNNUMBERED. 
816-817. NOV. 1966. 

240 THORAD-AGENA PERFORMANCE FOR THE NIMBUS 3 MISSION. NASA. 
TM X-2029. MASH.. O.C. . JUhC 1970. 

241 TIROS 1 METEOROLOGICAL SATELLITE SYSTEM, NASA-GSFC. TR 
R-131. G^EENBELT, MO.. 1962. N64-17906. 

242 TIROS 3 RADIATION DATA USERS* MANUAL . NASA-GSFC. 
UNNUMBERED, GREENBELT, MO.« AUG. 1962. 

243 TIROS 3 WEATHER OBSERVATION SATELLITE, AMERICAN GEOPHYS . 
UNION., 42. 414-417, SEPT. 1961. 

244 TIROS 4 RADIATION DATA CATALOG ANO USERS* MANUAL . 
NASA-GSFC, UNNUMBERED, GREENBELT, MD. , DEC. 1963. 

245 TIROS 5 ANO 6. STL SPACE LOG, 2, NO. 4, 42-45, DEC. 1962. 

246 TIROS 7. TRW SPACE LOG. 3. NO. 4. 29—30. DEC. 1963. 

248 TIROS 7 RADIATION DATA CATALOG AND USERS* MANUAL (JUNE 19. 

1963 - SEPTEMBER 30. 1963). NASA-G»^C, 1. GREENBELT. MO., 
SEPT. 1964. 

249 tiros 7 RADIATION DATA CATALOG ANO USERS* MANUAL (OCTOBER 
1. 1963 - FEBRUARY 29, 1964). NASA-GSFC. 2. GREENBELT, 

MO.. DEC. 1964. 

250 TIROS 7 RADIATION DATA CATALOG ANO USERS* MANUAL (MARCH 1, 

1964 - SEPTEMBER 30. 1964), NASA-GSFC. 3. GREENBELT. MD., 
OCT. 19 65. 

251 TIROS 7 RADIATION DATA CATALOG AND USERS* MANUAL (OCTOBER 

1. 1964 - JUNE 19, 1965), NASA-GSFC. 4, GREENBELT, MO., 

JAN. 1966. 
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252 TIROS 8« TRW SPACE LOG* 4. NC. 2. 26-27, SUMMER 1964. 

^53 TIROS 9, NASA-GSFC, UNNLMBERED • GREENBELT, MD., UNDATED. 

25 * TIROS— M, NASA PRESS KIT, RELEASE NO. 70—2, JAN. 1970. 

2 55 TIROS-M/nOS MISSION OPERATIONS PLAN FOR WT R LAUNCHES, 
NASA-GSFC, UNNUMBERED, GREENBELT, MO., AUG. 1969. 

256 TIROS-N PHASE A REPORT, VOLUME 2 - APPENDIXES A,B.C1 AND 
C2, NASA-GSFC, UNNUMBERED, Gf^ENBELT, MD. » MAR. 1971. 

257 TIROS-N PHASE A REPORT, VOLUME 3 - APPENDIXES C, E, F, G 
AND H, NASA-GSFC, UNNUMBERED, GREENBELT, MD. , MAR. 1971. 

258 TlROS-N PHASE A STUDY REPORT - VGLUtC 1* NASA-GSFC, 
UNNUMBERED, GREENBELT, MD.» FEB, 1971. 

259 TIROS-N/ITOS - H, I AND J lEXECUTIQN PHASE) ADDENDUM 1 TO 
PROJECT PLAN FOR IMPROVED TIRCS OPERATIONAL SATELLITES 

( ITOS ) (TIROS - M/ITCS A-G MISSIONS) (PHASE C AND D), 
NASA-GSFC, UNNUMBERED* GREENBELT, MD. , AUG, 1971. 

260 TIROS-T)« FIRST METE OROLCGI CAL SATELLITE, NASA-GSFC, 
UNNLMBEREC, GREENBELT, M0-, UNDATEOi, N65-15493. 

261 TOS/OT2 - FINAL ENGINEERING REPORT, RADIC CORE. CF AM., 
ASTRO-ELE CTRON . DIV., UNNUMBERED, PRINCETCN, N.J. , MAY 
1967. 

252 TRW SPACE LOG - SPR I NG- SUMMER 1968, TRW INCORR., TRW 

SYSTEMS GROUP, 8, NOS. 1-2, REDCNOO BEACH, CALIF.* 1968. 


263 TRW SPACE LOG 
GRO UP • 6, NO • 

264 TRW SPACE LOG 
GROUP, 7, NO, 

265 TRW SPACE LOG 
GROUP, 9, NO. 

266 TRW SPACE LOG 
GROUP , 8, NO . 

267 TRW SPACE LOG 
GROUP* 9, NO. 


- SPRING 1S66* TRW INCCRP., TRW SYSTEMS 
1, REDONDO BEACH, CALIF., 1966. 

- SPRING 1967, TRW INCORP. , TRW SYSTEMS 

1, REOONOO BEACH, CALIF., 1967. 

- SUMMER-FALL 1969, TRW INCORP., TRW SYSTEMS 

2, REOOOO BEACH, CALIF.* 1970. 

- WINTER 1968—69 , TRW INCORP. * TRW SYSTEMS 
4, REDONDO BEACH, CALIF., 1968. 

- WINTER 1969—70 * TRW INCCRF®, TRW SYSTEMS 
4* REDONDO BEACH* CALIF., 1970* 
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268 TRW SPACE LOG - WINTER 1967-66 • TRW INCORP. . TRW SYSTEMS 
GROUP, 7. NO. 4. REDONDO BEACH, CALIF., 1968. 

269 UK RADIOMETER IN NIMBUS 4, SPACEFLIGHT , UNNUMBERED, 362, 
SEPT. 1S7C. 


270 UNITED STATES ACTIVITIES IN SPACECRAFT OCEANOGRAPHY, 
NATIONAL COUNCIL ON MARINE RESOURCES AND ENGINEERING 
development, UNNUMBERED, WASH., D.C., OCT. 1967. 


271 


UNITED STATES SPACE SCIENCE PROGRAM - 
1971 , NATL. RES. CCL'N. , NATL. ACAD. 
BOARD, UNNUMBERED, WA , , D.C., 1971. 
14TH COSPAR PLENARY MEETING, SEATTLE, 
2. 1971). 


REPORT TC CCSPAfi, 

OF SCI. , SPACE SCI . 
IPRESENTED TO THE 
WASH. • JUNE 21-JJLY 


272 UNITED STATES SPACE SCIENCE PROGRAM - REPORT TC CCSPAB, 

1972 , NATL. RES. COLN. , NATL. ACAD. OF SCI., SPACE SCI. 
BOARD. INNUMBERED, WASH., O.C., 1972, (PRESENTED TO THE 
15TH COSPAR PLENARY MEETING, MADRID, SPAIN, MAY 10, 1972). 


273 UPPER ATMOSPHERE AND SPACE RE^ARCH, GEOPHYS., ASTRONOMY, 
AND SPACE, NO. 233, 2S-7C, JULY 1970. N70-363S6. 


274 VANGUARD 2 , ROCKETS AND SATELLITES, UNNUMBERED, 340-345, 
1958. 


275 VANGUARD £, STL SPACE LOG, 1, NC. 2, 69-70, SEFT. 1960. 

276 WEATHER SATELLITE APT AND RECEIVING ECUIPMENT, DYNATEL 
LTD., UNNUMBERED, FELTHAM, ENGLAND, UNDATED. 

277 WEFAX EXPERIMENTS, ATS TECH. DATA REPT-, 5, SECT- 8.2, 
UNDATED . 


273 WMO RECEPTION IN FRANCE CF TIROS 7RANSMISSI CNS IN 1964 , 
WORLD METEOROL. ORGAN. BLLL. , 13, NO. 2, 71-73, 1964. 

279 WMO REDUCTION AND USE OF DATA OBTAINED BY TIROS 
METEOROLOGICAL SATELLITE , WORLD METEOROL. ORGAN. BULL., 
TECH. NOTE 49, 7-13* 1963. 

280 WORLD WEATHER PROGRAM - FLAN FOR FISCAL YEAR 1970, BULL. 

AM. METEOROL. SOC. , 50, NO. 9, 658-687* SEPT. 1969. 

28 1 WORLD WEATHER PROGRAM - FLAN FOR FISCAL YEAR 1971, U .S . 

DEPT. OF COM., UNNUMBERED* 1970. 
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282 ABEL.P.G. . MEASUREMENT OF SATELLITE WEIGHTING FUNCTIONS IN 
THE 15 ML BAND OF CARBON DIOXIDE. RADI ATI CN INCLUDING 
SATELLITE TECH.. WM0-24 8-TP-1 36 . TN-l 04 . 11-16. 1970. 

(PROC. OF THE WMO/IUGG STMP. CN RADIATION INCLUDING 
SATELLITE TECH.. BERGEN. NORWAY. AUG. 19601. N71-27487. 

283 ABEL.P.G.. HOUGHTON . J.T. . MATLEV.J.B. * AND Wl LLl AMS ON «E . J . . 
REMOTE SOUNDING OF ATMOSPHERIC TEMPERATURE FROM SATELLITES. 
3 - MEASUREMENTS UP TO 35 KM ALTITUDE WITH A B ALLC0N-8ORNE 
SELECTIVE CHOPPER RADIOMETER. PROC. ROY. SCC. OF LONDON. 
SER. A. 320. NO. 1540. 57-69. NOV. 1970. A71-13357, 

2 A BEL . P . G. . ELL IS.P.J.. H C.UGHT CN .J.T.. PEC KH AM . G . . 

ROOGERS.C «D. . SMITH.. S.D.. AND WILLI AMSON.E. J. . REMOTE 
SOUNDING OF ATMOSPHERIC TEMPERATURE FBCM SATELLITES. 2 - 
THE SB_ECTIVE CHOPPER RADIOMETER FOR NIMBUS O, PROC. ROY. 
SOC. OF LONDON. SER. A. 320. NO. 1540. 35-55. NCV. 1970. 
A71-13356 . 

285 ALBS^T.E.G.. IMPROVED TIROS OPERATIONAL SATELLITE . U.S. 
DEPARTMENT OF COMMERCE. ENVIRONMENTAL SCIENCE SERVICES 
ADMINISTRATION. NATIONAL ENVIRONMENTAL SATELLITE CENTER 
TECINICAL MEMORANDUM NESCTM 7. AUG. 1968. 

286 ALEKSEEVA . I. A.. INTERTROPICAL CCNVERGENCE 2CNE IN THE 
EASTERN PACIFIC FROM METEOROLOGICAL SATELLITE CBSERVATIONS 
. PROBLEMS OF SATELLITE METEOROLOGY. UNNUMBERED. 26-34. 
1970. N72-17567. 

287 ALLAN.R.R-. UPPER ATMOSPHERE HEATING AT HIGH LATITUDES . 
ROY. AIRCRAFT ESTA8 . . UNNUMBEFCD. U1«)ATED. {PRESENTED AT 
THE 14TH COSPAR MEETING. SEATTLE. WASH.. JUNE 21-JULY 2. 
19711. 

2B8 ALL ISON .L .J • • STERANKA.J.. HOLUB.R.J.. HANSEN *J.. 

GOOSHALL. F.A .. AND PRABH AKARA .0 • • AIR-SEA INTERACTION IN 
THE TROPICAL PACIFIC OCEAN. NASA* TN-D-6684. WASH.. D.C.. 
MAY 1972. 

289 ALLISON.L .J.. ANALYSIS OF TIROS 2 RADIATION DATA f^CORDED 
OVER NEW ZEALAND AT NIGHT. NASA. TN D-1910 • WASH.. D.C.* 
MAR. 1964. 

290 ALL ISON.L .J .. CMERRI X.G . T. . AM7 AUSFRESSER. H- . APPLICATION 
OF COLOR DISPLAY TECHNIQUES FCR THE ANALYSIS OF NIMBUS 
INFRARED RADIATION DATA . NASA-GSFC. X-6SI-7 1-275, 
GREENBELT, MD.. AUG. 1971. 
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29\ ALL ISON >L «J. • APPLICATIONS CF THE NIMBUS 

METEOROLOGICAL-SATELLITE DATA. ALlTCMATEO WEATHER SUPPORT. 
UNNUMBERED. 261-290. APR- 1971. (PROC. OF THE 6TH AWS TECH. 
EXCHANGE CONF . . U.S. NAVAL ACAD.. ANNAPCLIS . HD*. SEPT. 
21-24. 19T01. 

292. ALLISON.L .J*. AND KENNED Y . J. S« . EVALUATION CF SEA SURFACE 
TEMPERATURE AS MEASURED BY THE NIMBUS 1 HIGH RESOLUTION 
INFRARED RADIOMETER. NASA. TN 0-4078. WASH.. O.C.* NOV. 
1967. 

2 53 ALLISON.L .J.« AND WARNEC KE .G. • EXAMPLES OF CERTAIN DATA 
REDUCTION AND MAPPING PROCEDURES UTILIZING TIROS 3 
5-CHANNEL RADIOMETER DATA. NASA-GSFC « X-65 1-64-1 32 . 
GREENBELT. MO.. APR. 1964. N64-2eC88. 

294 ALLISON.L .J. . KENNED Y .J. S. . AND NICHOLAS .G. W. . EXAMPLES OF 
THE METEOROLOGICAL CAPABILITY OF THE NIMBUS SATELLltE, 

NASA. SP-E9. 61-90. WASH.. D.C. • 1965. 

295 ALLISON.L .J«. NICHOLAS. G .W. . AND KENNEDY. J. S. « EXAMPLES OF 
THE METEOROLOGICAL CAPABILITY OF THE HIGH RESOLUTION 
INFRARED RADIOMETER ON THE NIMBUS 1 SATELLITE. J. APPLIED 
METEOROLOGY. 5 . 3 1 4- 333. JUNE 1966. 

296 ALLISON.L .J.. GODSHALL.F .A . « KREINS.E.R. . AND WARNECKE.G.. 
EXAMPLES OF THE USEFULNESS OF SATELLITE DATA IN GENERAL 
ATMOSPHERIC CIRCULATION RESEARCH. PART 1 - MONTHLY GLOBAL 
ATMOSPHe^ IC CIRCULATION CHARACTERISTICS AS REFLECTED IN 
TIROS 7 RADIOMETRIC MEA S LRE NT S . NASA. TN 0-5630. WASH.* 
D.C*. DEC • 1969. 

2 97 ALLISON.L .J.. GODSHALL.F .A. • lO^EI NS .E . R. • AND WARNECKE.G.. 
EXAMPLES OF THE USEFULNESS OF SATELLITE DATA IN GENERAL 
ATMOSPHERIC CIRCULATION RESEARCH. PART 2 - AN ATLAS OF 
AVERAGE CLOUD COVER OVER THE TROPICAL PACIFIC CCEAN . 

NASA. TN D-S631. WASH*. O.C. . DEC. 1969. 

298 ALLISON.L .J*. AND WARNECKE.G.* INTERPRETATION CF TIROS 
RADIATION DATA FOR PRACTICAL USE IN SYNOPTIC WEATHER 
ANALYSIS* NASA* TN D-2 851 • WASH. . O.C*. JU^£ 1965. 

299 ALLISON.L «J.* STERANKA.J.. CHERRI X.G. T. • AND HI LSCNRATH* E. * 
METEOROLOGICAL APPLICATIONS OF THE NIMBUS 4 
TEMPERATURE- HUMIDITY INFRARED RADIOMETER. 6.7 MICRON 
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APPENDIX 

Availability o£ Satellite Meteorological Data 


f]-- 



Preceding page blank 


SOURCES^ FOR METEOROLOGICAL SATELLITE DATA 
(July 1972) 

Photographic Magnetic Tape Nonstandard 

Satellite Sensor* Film Strips Paper Prints Digital Analog Grid Print Maps Format 


ATS 1 

SSCC 

NCC 

NCC 

NCC.UW UW 


UW (See pp. A. 5 to A. 13) 

ATS 2 

AVCS 

NADUC 





ATS 3 

MSSCC 

NCC.NADUC^ 

NCC, NADUC ^ 

NCC.UW UW 


UW^NAC (See pp, A. 5 to A, 13} 

ATS 3 

IDC 

NCC 

NCC 




Cosmos 144, j 

( Dual Vidicon 

SHC 




SHC, NESS®, NCC® 

156,189,206 

Scanning HRIR 

SHC 


SHC 


SHC,NESS®,NCC® 

and 226 1 

[ Actinoraeter 



SHC 


SHC,NCC® 

Dodge 

Dual Vidicon 

APL 


APL 



ERTS 1 

MSS 

ERDC® 

ERDC® 





RBV 

ERDC® 

ERDC® 




ESSA 1 

Vidicon Camera 

NCC 

NCC 




ESSA 2,4 ,6,8 

APT 


NESS® 




ESSA 3, 5, 7,9 

FPR 



NESS 



ESSA 3, 5, 7,9 

AVCS 

NCC 

NCC 

NCC 


NCC‘,WAB [See pp. A. 5 to A. 13] 

Explorer 7 

Thermal Radiation 


NSSDC 



ITOS 1 ( 

, FPR 



NESS 



NOAA 1 ( 

AVCS 

NCC 


NCC 



1 

1 SR 



NCC 

NCC 


Meteor 1 I 

1 Dual Vidicon 

SHC 




SHC,NESS®,NCC® 

through 12 i 

1 Scanning HRIR 

SHC 


SHC 


SHC,NESS®,NCC® 

1 

( Actinometer 



SHC 


SHC, NCC® 

Nimbus 1,2 

AVCS 

NCC 

NCC 




Nimbus 3,4 

IDCS 

NCC 

NCC 

NCC 



Nimbus 1,2,3 

HRIR 

NSSDC 

NSSDC 

NSSDC 

NSSDC 


Nimbus 2,3 

MRIR 

NSSDC 

NSSDC 

NSSDC 

NSSDC 


Nimbus 4 

THIR 

NSSDC 

NSSDC 

NSSDC 

NSSDC 


Nindtus 3,4 

SIRS 



NESS, NSSDC’ 



Nimbus 3,4 

IRLS 





NADUC (printouts from 

Nimbus 3,4 

IRIS 



NSSDC 


individual experiments] 

Tiros 1 

TV Camera 

NCC 

NCC 




through 10 







Tiros 2, 3,4, 7 

Scanning Radioneter 


NSSDC 

NSSDC 


Tiros 3,4,7 

Low-Resolution 

Omni- 


NSSDC 

NSSDC 



directional Radiometer 


1 See glossary for an explanation of acronyms and abbreviations . 

* Color only. 

» Paper prints are maintained for one year then discarded unless of unusual interest. 
'* Derived products, nephanalyses , composites, etc. 

’ Photographs taken over the United States only. 

« S-, 30', and 90-day average brightness charts. 

’’ Radiances at NSSDC; deduced temperature profiles at NESS. 

• Primary source for the general public. 



FILM LOOPS AND MOVIE DATA AVAILABLE FROM SELECTED SATELLITES 


IDENTIFICATION 


DATE 


REMARKS 


1. 

ATS 1 Film Loops 

from University of Wisconsin* 

CDrl 

Jan. 

7-8, 1967 

Complete day 

CD-2 

Feb. 

18-19, 1967 

Complete day 

CD-3 

Feb. 

19-20, 1967 

Complete day 

CD-3.1 

Apr. 

13-14, 1967 

Complete day 

CD-3,2 

Apr. 

14-15, 1967 

Complete day 

CD-3.3 

Apr. 

15-16, 1967 

Complete day 

CD-4 

Apr, 

16-17, 1967 

Complete day 

CD-4.1 

Apr. 

17-18, 1967 

Complete day 

CD -5 

Apr. 

18-19, 1967 

Complete day 

CD -6 

Apr. 

19-20, 1967 

Complete day 

CD -7 

Apr. 

20-21, 1967 

Complete day 

CD-8 

Apr. 

21-22, 1967 

Complete day 

CD -9 

Apr, 

22-23, 1967 

Complete day 

CD-IQ 

Apr. 

23-24, 1967 

Complete day 

CD-16 

June 

21-22, 1967 

Complete day 

CD-17 

July 

15-16, 1967 

Complete day 

CD-21 

Sept. 

16-17, 1967 

Complete day 

CD-22 

Sept. 

17-18, 1967 

Complete day 

CD-12.15-69 

Dec. 

15, 1969 

Complete day 

CD- 12. 16-69 

Dec. 

16, 1969 

Complete day 

CD-12. 17-69 

Dec. 

17, 1969 

Complete day 

CD-1.18-70 

Jan. 

18, 1970 

Complete day 

CD-1.19-70 

Jan, 

19, 1970 

Complete day 

CD-1.20-70 

Jan. 

20, 1970 

Complete day 

CD-1.21-70 

Jan. 

21, 1970 

Complete day 

CD-3.27-70 

Mar. 

27, 1970 

Complete day 

CD-3.28-70 

Mar. 

28, 1970 

Complete day 

CD-3.29-70 

Mar. 

29, 1970 

Complete day 

CD-5.5-70 

May 

5, 1970 

Complete day 

CD-5.6-70 

May 

6, 1970 

Complete day 

CD-5.7-70 

May 

7, 1970 

Complete day 

2CD-1 

Feb. 

18-20, 1967 

Two complete days 

DS-2 

Jan. 

21 - Feb. 28 1967 

Daily series, 35 


pictures at ap- 
proximately 
local noon 


*For address see page A. 15. 
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IDENTIFICATION 


DATE 


REMARKS 


1 . ATS 1 Film Loops from University of Wisconsin (continued] 

CU-1 Feb, 19-20, 1967 Close-up of 

cloud wave in 
a polar jet 

CU-3 Jtme 21-22, 1967 Close-up of 

easterly waves. 

Southeast 

Pacific 


STS-CU-2 


Apr. 6-15, 1967 


Special time 
series of the 
birth and death 
of a hurricane 


2. 

ATS 1 Short Movies from University of 

Wisconsin 

12CD-1 

Apr. 

13-24, 1967 


12CD-1 W/CU 

Apr. 

13-24, 1967 

Close-up of a 
cyclone 

DS-1967 


1967 

Five frames per 
day (500 taken 
at approximately 
local noon) 

STS -6 


1967 

Five frames per 
day (one per 
week taken at 
approximately 
local noon) 

STS-5 

Aug. 

31 - Sept. 22, 1967 

Life history of 
Typhoon Sarah 
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IDENTIFICATION 


DATE 


REMARKS 


3. ATS 1 Movies from University of Wisconsin 


''Weather in Motion" 


Consists of CD-I, 
CD-3, CD-4, 

DS-2, STS-CU-2, 
and CU-1 


"Mesoscale Cloud Motions 
from ATS Synchronous 
Satellites" 


Consists of ATS 1 
(CD-3, CU-1, 

CD- 16, CU-3, 
12CD-1 W/CU) 
and parts of 
ATS 3 movie 


4. ATS 1 Films from Walter A. Bohan Co.* 


WAB 102 

Jan. 7-8, 1967 

SO^N to 50°S, 

"Detailed Views 


140“E to 80°W 

of Mesoscale Cloud 
Patterns" 


(Fujita/ Bohan) 

WAB 223 

1969 - 1970 

Selected synoptic 

"The Use of Clouds 
in Motion for Teaching 
Synoptic Meteorology" 


scale sequence 

WAB 334 

1970 - 1971 

Selected sequences 

"Barrier Effects of 


ATS 1 and ATS 3; 

Mountains on Cloud 


jet stream cirrus 

Patterns" 


mountain waves , 
and mountain 
gap streamers 


5. ATS 3 Film Loops from University of Wisconsin 


CD-C-1 

Nov. 

18, 

1967 

Complete 

day 

CD-4.22-23.8 

Apr. 

22-23, 

1968 

Complete 

day 

CD-5.6-9 

May 

6, 

1969 

Complete 

day 

CD-7.27-69 

July 

26, 

1969 

Complete 

day 


*For address see page A. 15. 
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IDENTIFICATION 


DATE 


REMARKS 


5. ATS 3 Film Loops from University of Wisconsin (continued) 


CD-7.27-69 July 
CD-7.28-69 July 
ATS -3 -STS -GUI Apr. 


27, 

1969 

Complete 

day 

28, 

1969 

Complete 

day 

19, 

1968 

Close-up 

of 



tornado 

watch 


6. ATS 5 Movies from University of Wisconsin 

"Weather in Motion Nov. 18, 1967 Selected close-ups 

and in Color" 


"Mesoscale Cloud 
Motions from ATS 
Synchronous Satel- 
lites" 


ATS 1 (CD-3, 
CU-1, CD-16, 
CU-3, 12CD-1 
with CU) and 
parts of ATS 3 
movie 


"The 1968 Barbados 
Experiment" 


"Solar Eclipse" 


May 1-11, 15-17, 23-25, 
29-30, 1968, and 
June 1, 5, 6, 9, 16, 
20-24, 1968 

Mar. 7, 1970 


"Weather Patterns" 


July 18, 1969 


"Cloud Cluster and July 24 and 26, 1969 

Meso-Convective 
Cloud Development" 


Close-ups of 
Barbados area 


Path of totality 
and selected 
close-ups of 

U.S. 

Precision dis- 
play negatives 
with close-ups 
of the Caribbean 
and Barbados 

Precision dis- 
play enhanced 
negatives with 
close-ups of 
the Caribbean 
and Atlantic 
near African 
Coast 
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IDENTIFICATION 


DATE 


REMARKS 


6. ATS 3 Movies from University of Wisconsin (continued) 


"Nicholson Movie" 
(special movie for 
Frank Nicholson's 
Preliminary Doctoral 
Hiesis) 


Includes Hurricanes 
Camille and Debby, 
Nicholson's dishpai 
experiment on hur- 
ricane model, and 
tornado model ex- 
periments 


7. ATS 3 Films from Walter A. Bohan Co. 


WAB 273 Aug, 13-15, 1970 

"Convective Cloud 
Patterns" 


WAB 334 1970 - 1971 

"Barrier Effects of 
Mountains on Cloud 
Patterns" 


Convective cloud 
patterns over 
western Tropical 
Atlantic, SE U,S., 
and the Caribbean 
Sea 

Selected sequences 
ATS 1 and ATS 3; 
jet stream cirrus, 
mountain waves, 
and mountain gap 
streamers 
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IDENTIFICATION 


DATE 


REMARKS 


8 . ATS 3 16 -t™ Filins from National Audiovisual Center* 


NASA 

No. 

Release 

68-713 

Nov. 

00 

1967 

NASA 

Index No. 04112 

Apr. 

19, 

1968 

NASA 

Index No. 04113 

Apr. 

23, 

1968 


Color time-lapse 
of cloud motions 

Development of 
tomadic situa- 
tions over 
Eastern U.S. 

Time and location 
correlated tor- 
nadic and severe 
hail storm con- 
ditions over 
the Eastern 
U.S. 


NASA Release 
No. 69-812 


NASA Release Mar. 7, 

No. 895 
’’ATS-III Views 
the March 7, 1970, 

Solar Eclipse" 


Lives of Hurri- 
canes Abby and 
Brenda; birth 
of Hurricane 
Candy 

1970 Color time-lapse 

from the MSSCC 
of umbra pro- 
gression from 
South Pacific 
to Iceland 


NASA Release May 11, 

No. 70-903 
"Lubbock Tornadoes 
of May 11 , 1970" 


1970 Cloud development, 

radar echoes 
alone and su- 
perposed upon 
cloud imagery; 
color aerial 
photographs of 
Lubbock damage 
and storm 
track data 


*Fot address see page A. 15. 
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IDENTIFICATION 


DATE 


REMARKS 


9 . ESS A Time-Lapse Movies from Walter A. Bohan Co. 


KAB 195 1967 

"Indian Ocean Cloud 
Patterns" 


ESSA 3 and 5 
tropical storm 
tracks 40 *N to 
30°S; SO^E to 
160“E, Mercator 
Projection 


WAB 196 1967 

"Tropical Pacific 
Cloud Patterns" 


WAB 197 1967 

"Tropical Atlantic 
Cloud Patterns" 


WAB 186 Sept. 16, 1967, 

"Southern Hemisphere March 31, 1968 

Cloud Patterns" 


WAB 187 Sept. 16, 1967, 

"South Pacific March 31, 1968 

Cloud Patterns" 


ESSA 3 and 5 
tropical storm 
tracks 40 °N to 
30°S; ISO^E to 
80 °W, Mercator 
Projection 

ESSA 3 and 5 
tropical storm 
tracks 40 ®N to 
30°S; 90”W to 
20 '’E, Mercator 
Proj ection 

ESSA 3 and 5 
Polar Stereo- 
graphic Pro- 
jection; 0° to 
90^S 

ESSA 3 and 5 
Polar Stereo- 
graphic Pro- 
jection; South 
Pacific Ocean 
centered on 
180° 


WAB 191 1968 

"Northern Hemisphere 
Cloud Patterns" 


ESSA 3, 5, and 7 
Polar Stereo- 
graphic Pro- 
jection; 0° to 
90 “N 
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IDENTIFICATION 


DATE 


REMARKS 


9. ESSA Time-Lapse Movies 

from Walter A. 

Bohan Co. (continued) 

WAB 193 
"North America 
Cloud Patterns" 

1968 

ESSA 3 , 5 , and 
Polar Stereo- 
graphic Pro- 
jection 

WAB 209 

"Tropical Atlantic 
Cloud Patterns" 

1968 

ESSA 3 , 5 , and 
tropical storm 
tracks 40 “N to 
30®S; 90°W to 
40 °E, Mercator 
Projection 

WAB 226 

"Tropical Pacific 
Cloud Pattenis" 

1968 

ESSA 3 , 5 , and 
tropical storm 
tracks 40 ®N to 
30“S; ISO^E to 
80 "W, Mercator 
Projection 


10 . ESSA Film Loops ^frcm cd]q)uter composite pictures) 
from University of Wisconsin 


OS-1 


OS-2 


OS- 5 


Jan. 21 - 
Feb. 25, 1967 


Jan. 26 - 
Mar. 25, 1967 


Jan. 10 - 
May 31, 1967 


Mercator Pro- 
jection, Pacific 
Ocean (daily 
photographs , 
three frames 
per day) 

North Polar 
Projection 
(daily photo- 
graphs , three 
frames per day) 

North Polar 
Projection 
(daily photo- 
graphs , three 
frames per day) 
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IDENTIFICATION 


DATE 


REMARKS 


10 . ESSA Filin Loops (from computer composite pictures) 
froiii University of Wisconsin C continued) 


OS-6 


OS-A-1 


OS -A- 2 


OS-A-3 


OS-A-4 


OS-A-1967 


Jan. 10 - 
May 31, 1967 


1967 


1967 


1967 


1967 


1967 


South Polar 
Projection 
(daily photo- 
graphs , three 
frames per day) 

Monthly averages; 
Mercator Pro- 
jection; Pacific 
Ocean (five 
frames per month) 

Monthly averages; 
Mercator Pro- 
jection; Atlantic 
and Indian Oceans 
(five frames per 
month) 

Fifteen-day aver- 
ages; Mercator 
Projection; 
Pacific Ocean 
(five frames per 
photograph) 

Fifteen-day aver- 
ages; Mercator 
Projection; 
Atlantic and 
Indian Oceans 
(five frames 
per photograph) 

Short film, ESSA 
Mercator; monthly 
and 15-day aver- 
ages, (OS-A-1 
through OS-A-4) 
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LOCATIONS OF DATA SOURCES 


APL 

ERDC 

NAC 

NADUC 

NCC 

NESS 

NSSDC 

SHC 

UW 

WAB 


Applied Physics Laboratory of Johns Hopkins University 

8621 Georgia Avenue 

Silver Spring, Maryland 20910 

Earth Resources Data Center 
Department of the Interior 
Siotix Falls, South Dakota 57189 

National Audiovisual Center (GSA) 

Washington, D.C. 20409 

Nimbus/ATS Data Utilization Center 
NASA-GSFC 

Greenbelt, Maryland 20771 

National Climatic Center 
NOAA 

Asheville, North Carolina 28801 

National Environmental Satellite Service 
NOAA 

Suit land, Maryland 20233 

National Space Science Data Center 

Code 601 

NASA-GSFC 

Greenbelt, Maryland 20771 

Soviet Hydrometeorological Center 
Moscow, U.S.S.R. 

University of Wisconsin 

Space and Earth Sciences Department 

Madison, Wisconsin 53706 

Walter A. Bohan Co. 

2026 Oakton Avenue 

Park Ridge, Illinois 60068 


Preceding page blank 



INDEXES 


Index To Satellites and Instruments 

Page 

ATS 1 1J5 

Spin-Scan Cloudcover Camera (SSCC) 115 

Meteorological Data Relay System (WEFAX) 116 

ATS 2 117 

Advanced Vidicon Camera System (AVCS) 117 

ATS 3 118 

Multicolor Spin-Scan Cloudcover Camera (MSSCC) 119 

Image Dissector Camera (IDC) 120 

Meteorological Data Relay System (WEFAX) 121 

Omega Position and Location Equipment (OPLE) 121 

ATS 4 122 

Image Orthicon (Day/Night) Camera 123 

ATS-F 123 

Geosynchronous Very High Resolution Radiometer (GVHRR) , . . 124 

ATS-G 125 

Atmospheric Sounder 126 

Visual/ Infrared Imager 126 

Cosmos 14 229 

Cosmos 23 229 

Cosmos 44 230 

Cosmos 45 231 

Scanning IR Radiometer 232 

Cloudcover Photometer 233 

Ultraviolet Spectrophotometer 233 

Cosmos 58 234 

Cosmos 65 235 

Scanning IR Radiometer 236 

Cloudcover Photometer 237 

Ultraviolet Spectrophotometer 237 

Cosmos 92 238 

Scanning IR Radiometer 239 

Cloudcover Photometer 240 

Ultraviolet Spectrophotometer 241 

Cosmos 100 242 

Cosmos 118 242 

Cosmos 121 243 

High-Resolution Photometer 244 

Cosmos 122 245 

Dual Vidicon Cameras 246 

Scanning HRIR 247 

Actinometric Instrument 248 
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Index To Satellites and Instruments (continued) 


Page 


Cosmos 144 

Dual Vidicon Cameras 

Scanning HRIR 

Actinometric Instrument 

Cosmos 149 

Three-Channel Narrow-Angle Telephotometers 

Narr6w-Angle IR Radiometer 
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